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FLAMINGO APARTMENTS 
1220 N. BROAD ST., PHILADELPHIA 
Diagrammatic view showing piping arrange- 
ment for Webster Tru-Perimeter torced hot 
water heating. Inset shows basement detail 
with heat exchangers, pumps and mixing 
valves for Webster Continuous Flow Controls. 


Architect: John H. Graham, A.1.A. Associate 
Architect: Sweet and Schwartz, A.1.A. Gen- 
eral Contractor: Turner Construction 

Heating Contractor: Benjamin Lessner Co., Inc. 
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MECHANICAL DESIGN NOTES 
Only four risers across entire front of build- 
ing. Two-zones—one serving floors 2 to 8, the 
other floors 9 to 15, each with separate 
Webster CF-2 Control and Outdoor Ther- 
mostat. Each zone vented to tank at top of 
ZONE no individual room vents. Two heat 
exchangers and circulating pumps all inter- 
connected, 
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automatically with outdoor tem- 
perature changes. 


What is Tru-Perimeter Heating? 
Webster Tru-Perimeter Heating uses 
Webster Walvector, Webster Base- 
board, or a combination of both, to 
replace the heat at the perimeter 
where heat loss occurs. Heating ele- 
ments are mounted close to the floor 
along outside walls, spreading the heat 
the entire length of the exposed walls 
Webster Tru-Perimeter Heating 
warms the air within a room, warms 
the floors and warms the inside sur- 
face of outside walls where a normal 
coolness occurs during winter months. 
Gently moving warm air is drawn to 
floor level and across the floor into the 


Perimeter Heating 


For 15-Story Flamingo Apartment Building 


Webster Tru-Perimeter Heating 


(2) Supply and return risers con- 
cealed in partitions at conven- 
ient column locations; less than 
half the risers required in con- 


with series-connected Webster 
Walvector and Webster- 
controlled continuous flow hot 


water heat provided the design- 
ers of this ultra-modern building 
with comfort heating and attrac- 
tive interiors without sacrifice 
of many novel building construc- 
tion features contributing to low 
cost. Consider these features: 
(1) Economy construction. No 
hung ceiling, no furred columns 
to conceal piping. 





Living room in typical apartment showing Webster W 


ventional piping. 

(3) All connections concealed in 

continuous Walvector enclosures 

(see photo), customary runouts 

completely eliminated. 

(4) Neat, attractive, out of the 

way, matches modern architec- 

tural style. 

(5) Continuous draft-free, mild 

heat blanketing the almost all- 
glass exposure. Water 
temperature varied 


inlet opening of the radiation. Radiant 
heat rays strike the floor along the full 
length of the exposed wall. Floors are 
warm and comfortable even with slab 
floor construction. 

Webster Tru-Perimeter results are ob- 
tainable with either forced hot water 
or Moderator controlled low pressure 
steam heating. For further information 
about Webster Tru-Perimeter Heating 
for a new building or modernization 
see your Webster representative o1 
write us. 


Address Dept. TR-6 


WARREN WEBSTER & COMPANY 


Camden 5, N. J. Representatives in Principal U. 


S. Cities 


In Canada, Darling Brothers, Limited, Montreal 
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For Steam or Hot Water Heatin 

















What doesn't helong in this picture? 


All but one of the objects in this picture have something in common. They were affected directly or indirectly 
by the kind of products Norton and Behr-Manning make. Can you find the stranger? 


The Shoe Repair Equipment? No! Many opera- 
tions in a shoe repair shop depend on Norton and Behr- 
Manning abrasive products. Behr-Manning coated 
abrasives, for instance, are used to shape and finish 
heels and soles. 

The Submarine? No! Hundreds of its parts depend 
on Norton or Behr-Manning products. Its camshafts are 
just one of the many diesel motor parts precision ground 
by Norton grinding machines and abrasive wheels. 

The Greeting Card? No! Norton or Behr-Manning 


abrasive products are vitally important in manufactur- 


ing both paper and printing presses. 

Neither Is It the flying wing, the eyeglasses, the 
washing machine, nor the dentist’s equipment. 

The stranger in the picture is the bird, which 
does not rely on man-made products. Remember, any 
man-made product . . . whether of metal, wood, paper, 
cloth, leather, ceramics, or plastics . depends on 
abrasives, abrasive products; refractories, or grinding 
machines that bear such well-known trade-marks as 
Norton and Behr-Manning . . . world’s largest manufac- 
turers of abrasives and abrasive products. 








QNORTONY dlaking better products to make other products better 





NORTON COMPANY 


MAIN OFFICE AND WORKS 
WORCESTER 6, MASSACHUSETTS 


ABRASIVES ®* GRINDING WHEELS ° REFRACTORIES 
NORBIDE GRAIN AND MOLDED PRODUCTS 
GRINDING AND LAPPING MACHINES ° NON-SLIP FLOORS 


BEHR- MANNING 


BEHR-MANNING 


DIVISION OF NORTON COMPANY 
TROY, NEW YORK 


ABRASIVE PAPER AND CLOTH * OILSTONES 
ABRASIVE SPECIALTIES 
BEHR-CAT BRAND PRESSURE-SENSITIVE TAPES 
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Manskammer 





“De Duytels Dans Kammer!” cried 
one of Henry Hudson’s crew as the 
little Half Moon rounded a bend in 
the river and approached a large, flat 
rock on which a band of Indians were 
holding a ceremonial war dance 
around a huge fire. It must, indeed, 
have seemed a “Devil’s Dance Cham- 
ber”. .. and it is still called that today 
... Danskammer. 

Last December flames flared again 
at the Devil’s Dance Chamber when a 
large C-E Boiler was lighted off at the 
new Danskammer Point power plant 
of the Central Hudson Gas & Electric 
Corporation. If Henry Hudson’s crew 
could have looked in on that scene, 
what a fire they would have witnessed 
—masses of flames, at temperatures as 
high as 3000° F., spiralling up through 
a furnace more than seven stories high. 


ALL TYPES OF STEAM GENERATING, 


The starting up of Danskammer was 
an event of special significance to Com- 
bustion Engineering—Superheater be- 
cause it marked the completion of the 
Company’s 1951 work in so far as new 
utility power stations were concerned. 
It was the last of nine new stations 
equipped with C-E Boilers to go into 
service during the year. The aggregate 
capacity of these stations, if used only 
for residential service, would meet the 
needs of more than fifteen million 
people. And this is only part of the 
story, for many more C-E Boilers were 
installed in 1951 in existing utility sta- 
tions than in new plants. 

C-E Boilers, reflecting the high 
standards required by modern utility 
practice, are also available in types 
and sizes suitable for virtually all heat- 
ing and industrial requirements. 


FUEL BURNING AND RELATED EQUIPMENT 


4. 


New Power Stations, C-E Equipped, 
placed in service in 1951 


Titus Station, Metropolitan Edison Company 
Lee Station, Duke Power Company 
Contra Costa Steam Plant, Pacific Gas 

and Electric Company 
Hawthorn Station, 

Kansas City Power & Light Company 
Ninemile Point Station, 

Louisiana Power & Light Company 
Edge Moor Station, 

Delaware Power & Light Company 
Palatka Station, 

Florida Power & Light Company 
Johnsonville Station, 

Tennessee Valley Authority 
Danskammer Point Station, 

Central Hudson Gas & Electric Corporation 

B-564 


COMBUSTION ENGINEERING ~SUPERHEATER, INC. 


Combustion Engineering Building ¢ 200 Madison Avenue, New York 16, N. Y. 
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How would YOU control costs here? 


POSITIVE BRAKE-ACTION, so essential to public safety, is 
aided by use of the Permafuse Corporation’s brake-bonding 
oven. Progressive service stations report the Permafuse oven 
saves time, labor, and money in fusing the adhesive-coated 
brake lining evenly and permanently to the brake shoe. A 
simple THERMOSWITCH® unit provides the constant 
temperature control for proper bonding. 





A FENWAL THERMOSWITCH CONTROL may cut your costs, 
too. Its external, single-metal shell expands or contracts 
instantly with temperature changes, making or breaking en- 
closed electrical contacts. Compact, highly resistant to shock 
and vibration, Fenwal THERMOSWITCH units have 
solved hundreds of problems. 
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PREVENTION OF SPOILAGE in refrigeration applications can 
be assured for little cost. In the Jewett Hospital Blood Bank, 
for example, the temperature is maintained at 37° within 
plus or minus 2 degrees. Two inexpensive Fenwal 
THERMOSWITCH thermostats serve as an alarm signal, 
warning instantly against freezing or refrigeration failure if 
temperature goes below 32° F or above 48° F, 
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SEND FOR THIS CATALOG for complete explanation of the 
unique THERMOSWITCH unit. Also ask for more detailed, 
illustrated discussions of the problems above. Fenwal en- 
gineers will be glad to help you solve your temperature con- 
trol problems involving heat, humidity, radiant heat, pres- 
sure and other variables. Write Fenwal, Incorporated, 
96 Pleasant Street, Ashland, Massachusetts. 


THERMOSWITCH’ 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 
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‘ie COURSE OF YOUR CAREER 
may depend upon what you do about 
your future—now. A sure way to 
miss success is to miss opportunity. 


Now is the time for qualified 
ELECTRONIC, ELECTRICAL and MECHANICAL 
ENGINEERS ... PHYSICISTS .. . METALLUR- 
GISTS . . . PHYSICAL CHEMISTS and GLASS 
TECHNOLOGISTS . . . as well as TECH- 
NICAL SALES ENGINEERS to decide to 
take full advantage of the opportu- 
nities now open at RCA to achieve 
professional success. 


LIFELONG CAREER OPPORTUNITIES 


These are not temporary positions. 
They are independent of national 
defense requirements. The openings 
represent a wide choice of long-term 





government projects as well as chal- 
lenging work in the permanent ex- 
pansion of a diversified line of com- 
mercial products. 


YOU ENJOY THESE BENEFITS 


At RCA, you enjoy professional 
status, recognition for accomplish- 
ments. . . unexcelled research facili- 
ties for creative work . . . opportuni- 
ties for advancement in position and 
income . . . pleasant surroundings in 
which to work. You and your families 
participate in Company-paid hospi- 
tal,surgical, accident, sicknessand life 
insurance. Modern retirement pro- 
gram. Good suburban or country resi- 
dential and recreational conditions. 
Opportunities for graduate study. 
Investigate opportunities today. 


POSITIONS OPEN 
IN THE FOLLOWING FIELDS: 


TELEVISION DEVELOPMENT— 
Receivers, Transmitters and Studio 
Equipment 


ELECTRON TUBE DEVELOPMENT— 
Receiving, Transmitting, Cathode-Ray, 
Phototubes and Magnetrons 


TRANSFORMER and COIL DESIGN 


COMMUNICATIONS — 
Microwave, Mobile, Aviation, Special- 
ized Military Systems 


RADAR— 
Circuitry, Antenna Design, Computer, 
Servo-Systems, Information Display 
Systems 


COMPUTER DEVELOPMENT AND 
DESIGN — 
Digital and Analog Computers, Mag- 
netic Recording, Pulse Circuitry, 
Storage Components, Systems Design 


NAVIGATIONAL AIDS 
TECHNICAL SALES 


ELECTRONIC EQUIPMENT FIELD 
SERVICE 


MAIL RESUME 


If you qualify for any of the positions listed above, send us a 
complete resumé of your education and experience, also state 
your specialized field preference. Send resumé to: 








Fe 


MR. ROBERT E. McQUISTON, 
Specialized Employment Division, Dept. 142F 
Radio Corporation of America, 

30 Rockefeller Plaza, 

New York 20, N. Y. 


Whatever your plans for the future—you 
will find the booklet “The Role of the 
Engineer in RCA” interesting reading. 
Write for your free copy. 


@ RADIO CORPORATION of AMERICA 


896 THE TECHNOLOGY REVIEW 















The photographs show the range of fiber 
length obtainable in wollastonite. 





For Seventy Years Cabot’sibeen making BLACKS 


WOW 
We're Introducing 
A new 


WHITE Mineral 
‘| to Industry 


” |wollastonite 


A calcium metasilicate, wollastonite is being made available by Cabot Minerals, a newly 
formed division of our subsidiary company, Cabot Carbon Company. It's recommended for use 
in paints, dielectric ceramics, floor and wall tile, welding rod coatings and soil conditioners. 
The most outstanding properties of wollastonite are its brilliant whiteness, its remarkable 
physical and chemical uniformity, and its fibrous nature. In special fiber grinds, the fiber 
length may be 13 to 15 times the diameter. By varying grinding methods, it may also be 
reduced to very short fiber particles. 

Wollastonite is the only white, wholly fibrous mineral in the mineral filler price range —a 
truly unique material. 

Available Now In Four Commercial Grades. 




















* For further technical information 
Available in Continuous and samples, write to 


Supply for the First Time CABOT MINERALS 


A Division of 
Cabot Carbon Co. 


77 FRANKLIN STREET, BOSTON 10, MASS. 














Save waste motion 
of machinists 





RECTANGULAR PERMANENT MAGNET CHUCKS by Brown 
& Sharpe save machinists’ time whenever they're used. 
A quick shift of a lever engages or disengages powerful 
magnetic holding power. On many jobs you can eliminate 
jigs or fixtures. 

Permanent Magnet Chucks cost nothing to operate, 
hold as long as desired, have no wires to connect. Avail- 
able in 6 sizes from 2-7/16” x 514” to 121%" x 36”. Rotary 
models also available. For sale only in the United States 
and its territories. Write for catalog. Brown & Sharpe 
Mfg. Co., Providence 1, R. L., U.S.A. 


We urge buying through the Distributor 


BROWN & SHARPE 








DEPEND ON 
DIEFENDORF 


Expanding production creates 
new need for reliable opera- 
tion. Depend on Diefendorf for 
precision gears of all materials; 
all types on blueprint specifica- 
tions. Engineering help if de- 


sired. 


DIEFENDORF GEAR 
CORP. 


Syracuse, New York 


sVL, 


DIEFEND O'R 
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THE TABULAR VIEW 


Killian’s Millions. — On May 3, 1951, more than 
1,000 leading industrialists, educators, and distin- 
guished representatives of the professions gathered 
at the Waldorf-Astoria Hotel in New York to attend 
a victory dinner marking the successful completion 
of the $20,000,000 campaign of the Institute’s Devel- 
opment Program. Precisely a year later — with $25,- 
668,532 in the safe custody of Joseph J. Snyder, 2-44, 
Treasurer — JAMES R. Kitxian, Jr., 26, President, re- 
views the benefits planned, or already accomplished, 
as a result of the effective financial assistance which 
the Institute has received through Alumni, corpora- 
tions, trusts, and its many loyal friends. President 
Killian’s report to Technology Alumni (page 407) 
gives ample assurance that “Killian’s Millions” have 
been wisely employed to widen the scope and 
strengthen the resources of M.I.T. The Institute’s edu- 
cational program has been strengthened, new co- 
operative relationships have been opened up with 
industry, additional buildings and facilities have en- 
abled M.I.T. to embark on new and important fields 
of research, the Institute has made strides toward 
becoming a residential college, the humanities have 
been elevated to a fourth School, a fifth School has 
been brought into being, and cultural activities have 
been encouraged as never before. The changes 
wrought at Technology because of the Development 
Program may well make any Alumnus proud of the 
auspicious leade ership which has been manifest so 
early in the presidency of Dr. Killian. 





Bunker Hill’s Quarry Mill. — Eleven decades 
ago this month, Charlestown celebrated the comple- 
tion of the Bunker Hill Monument. In the concluding 
portion of a two-part article, E. H. Cameron, ’13, re- 
lates (page 419) how the Yankee granite of Quincy 
supplied the gray stone blocks for the Charlestown 
shrine. Mr. Cameron also provides a careful account 
of progress in the American construction industry 
when the monument was being built. A vast experi- 
ence in civil engineering, an extensive personal library 
on engineering in the post-Civil War period, and a 
decade as head of the Technical Publications Divi- 
sion of Jackson and Moreland, consulting engineers, 
enable Mr. Cameron to write with authority. 


Seward’s Steward. — Co-operation on an inter- 
national basis is not as new as myopic isolationists 
might prefer to believe. Indeed, in the Civil War 
period, Secretary Seward greatly encouraged interna- 
tional cooper: ition on monet: iry matters and sent 
Samuel B. Ruggles to —~ 9 for this — as 
D. G. Brinton THompson, '23, reminds us (page 423 
Professor Thompson received the A.B. degree from 
the University of Pennsylvania in 1920, the $.B. degree 
from M.I.T. in 1923, and the Ph.D. degree from 
Columbia University in 1945. Between 1924 and 1941 
he was in industry, and taught at Lafayette College 
from 1943 to 1945. Since 1945 he has been at Trinity 
College, in Hartford, where he is Northam professor 
of history and chairman of the department. 
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BEYOND THE HORIZON.® 


Most of the current alloys developed for engineering 
use at elevated temperatures contain Molybdenum. 

As stresses and temperatures—such as those used for 
marine propulsion power plants—increase, it is certain that 
the alloys which make this possible will rely more and 
more upon their Molybdenum content. 

Climax furnishes authoritative engineering data on 
Molybdenum applications. 


Climax, Molybdenum CapPany 
500 Fifth Avenue * New York City 36 - 
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in many fields. 


inqoiry wil 
tention. 


CURTIS universat Joints 






SPECIALIZED EXPERIENCE, FACILITIES 
AT YOUR SERVICE TO SOLVE YOUR 
bunching (twisting) and stranding problems 


Expanding application of twisting principles to the production 
of many products is reflected by an ever-increasing demand 
for both H-D standard equipment as well as machines especially 
engineered to solve varied production problems. Week after 
week surprising new uses are developed through the close co- 
operation of our engineering department with manufacturers 


Write today for our New Technical 
Bulletins. Tell us what you make 
—or gee ge making and your 

receive prompt at- 


WRITE TODAY. YOUR INQUIRY 
WILL GET PROMPT ATTENTION 


HASKELL- DAWES 


MACHINE CO., INC. 
2231 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 























Accepted everywhere for quality 
and performance based on rigid 
tests to government specifications. 





Single or Double 


Curtis “Standards” — of selection, 
heat treatment, strength, accuracy, 
tolerances, concentricity and 
smoothness — surpass the Class I 
specifications of the AAF. Today 
these standards — and Curtis Uni- 
versal Joints — are used in every 
branch of the Armed Services. 

14 stock sizes to choose from with 
facilities immediately available for 
specials to specifications. 

ONLY CURTIS OFFERS ALL THESE 
ADVANTAGES 

Availability — 14 sizes always in stock. 

Simplicity — fewer parts, simpler 


construction. 
Government Tests — complete equipment 
for government tests in our plant. 


Write today for free engineering 
data and price list 


CURTIS UNIVERSAL JOINT CO., INC. 
8 Birnie Ave. Springfield, Mass. 
Ralph E. Curtis, °15 1. H. Small, ’28 
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The John Mason 


FrRoM J. NEWELL STEPHENSON, ’09: 

Mr. Brainerd’s article, “Stepbrother to the Iron Horse,” 
which appeared in the March, 1952, issue of The 
Review, interested me very much. My grandfather, John 
Stephenson, made that first streetcar. It was called the 
John Mason and, according to the centenary program on 
the radio in 1932, ran cross-town on 34th Street. He made 
the first cable cars in New York. He also made coaches, 
busses, and some railway coaches. 

I have grandfather’s indenture as a carriage-maker’s 
apprentice. He had his own shop by 1832. His letterhead 
showed the car on page 241 of The Review. 

Hector Clergue once told me the story of the electric 
railway between Bangor and Veazie, Maine, in the 1880's. 
It used direct current and cars often stalled on the hill for 
lack of power until other cars stopped. There were fre- 
quent and serious breaks in the water line across the river 
to Brewer. A professor from Philadelphia found that cur- 
rent leakage en the power plant, which was near the 
pipe line, was causing electrolytic corrosion. Clergue said 
this was the discovery of that phenomenon. 

Gardenvale, Quebec 


Blow, Wind! 


FROM VIKING ENEBUSKE, ’15: 

Having climbed the Bunker Hil! Monument twice, once 
before I went to Tech and the last time in 1947, I was 
especially interested in the article “Of Yankee Granite,” 
by E. H. Cameron (May, 1952, Review), and made some 
calculations of my own, based entirely upon information 
in The Review, and arrived at a soil pressure of 4.8 tons 
per square foot, which is within 4 per cent of the figure 
the author quoted. The thickness of walls and the interior 
I guessed at for the top and mid-sections. 

It is self-evident that the Bunker Hill Monument could 
only tip over due to soil settlement, even if a hurricane 
exceeded wind pressures allowed by the Boston Building 
Code. 

Boston, Mass. 
















McKesson & Robbins, Inc. 
Chapman, Evans & Delehanty, Architects 


Again we complete on schedule. 
McKesson & Robbins are now 
operating in the above new plant 
recently completed by us. 


Evidence of quality, low cost and speed. 


W. J. BARNEY CORPORATION 
FOUNDED 1917 
101 PARK AVENUE, NEW YORK 
INDUSTRIAL CONSTRUCTION 
Alfred T. Glasset, '20, President 
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HIRST IN US. WITH 
GI,000- VOLT RATING 


New High-Voltage Compression Cable will Serve Air force Wind Tunnel ! 








Underground installation employs latest 
design 3-segment copper conductor cable 
in welded steel pipe under oil pressure 
of 200 pounds per square inch 


This is the first installation in the United States of 
high-pressure pipe-type cable specifically designed for 
161,000-volt rating for use on a system which will 
operate at a nominal voltage of 154 kv. 

It was designed and manufactured by Phelps Dodge 
Copper Products Corporation for the U. S. Air Force 
for installation at the Arnold Engineering Development 
Center in Tennessee. 

Of particular interest is the impervious polyethylene 
sheath which was selected after a study of all available 
types because of the protection it provides against con- 
tamination during the pulling-in process, its ease of 
installation and its permanent protection to the cable 
insulation throughout the operating life of the cable. 

Arrangement of testing equipment at the Center re- 
quired that the main substation receiving the power 
supply from the transmission system feed four other 
substations. The feeders had to be underground 
because continual movement of large jet aircraft under 
test prohibited the use of overhead lines. 

The total circuit length of installation is approxi- 
mately 8,000 feet. One complete transformation was 
saved by continuing voltage to substations at incoming 
supply level. Thus the installation demonstrates again 
the economy and practicability of transmitting extra 
high voltage power via the compression cable system. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 
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Now! The New LifeGuard Safety Tube—complete, positive and proved safety! 





BLOWOUT-SAFE! PUNCTURE:SAFE! 


The only 100,000-mile 


Only the LifeGuard principle gives you positive 


safety in any blowout emergency! 


Blowout-safe! Experience has shown 

* that only a double air chamber gives 
you positive safety in all blowout 
emergencies. If outer chamber blows 
out, LifeGuard inner chamber still 
holds air, enough air to allow you to 
come to a safe, controlled, straight- 
line stop. 


Puncture-safe. Goodyear puncture- 
sealant (a layer of gum rubber) flows 
into hole, seals puncture without loss 
of air. 


Re-usable! New LifeGuard Safety 
Tubes can be removed and re-used in 
at least three sets of tires for 100,000 
miles or more of blowout-safe, punc- 
ture-safe driving! 


re-usable protection! 


You save 20% to 43% per wheel! 


ow! aT LAST. A low-cost, practical 

way to make your car blowout- 
safe and puncture-safe. And we’re talk- 
ing about positive, complete, proved 
safety against all blowouts! 

It’s the New LifeGuard Safety Tube 
by Goodyear, It makes the worst blow- 
out harmless and seals its own punc- 
tures. In 17 years, in millions of miles 


of driving, we know of no case of failure 
of the LifeGuard principle in a blow- 
out emergency. 

And it’s re-usable! You can use a set 
of the New LifeGuard Safety Tubes for 
100,000 miles or more. You spread the 
cost over three or more sets of tires. 
For when your tires wear out you simply 
purchase Goodyear tires at the regular 


price. Remove the LifeGuard Safety 
Tubes from your old tires and install in 
your new tires. You save 20% to 43% 
per wheel. You get the surest protection 
you can buy! 

And these New LifeGuard Safety 
Tubes by Goodyear hold air more than 
5 times longer than natural-rubber 
tubes. 

See your Goodyear dealer today. Find 
out how much you save on the re- 
usable New LifeGuard Safety Tube, 
the kind of practical protection every 
motorist can afford! 


NEW LIFEGUARD SAFETY TUBES 


» GOODFYEAR 


LifeGuard, T. M.—The Goodyear Tire & Rubber Company, Akron, Ohio 
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Seidenstiicker from Black Star 
“What pension plan does 
your company offer?” 
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The Trend of Affairs 


Man-Made Mouse 


N electrical mouse with a man-made super- 
A memory is busily at work these days, repeatedly 

threading its way through a series of compli- 
cated mazes at the Bell Telephone Laboratories. The 
handiwork of Claude E. Shannon, ’40, the mouse uses 
for its “brain” some of the same kind of switching re- 
lays found in dial telephone systems. The reason it 
exists, in fact, is to provide fundamental knowledge 
which will help improve telephone service. 

The mouse, in reality a two-inch bar magnet with 
three wheels and copper whiskers, can quickly solve 
more than a billion different mazes, learning each new 
one rapidly, then instantly forgetting it in order to 
be ready to learn the next one. Its goal, which Dr. 
Shannon refers to as “a piece of cheese,” is really an 
electrical terminal with a bell which rings when the 
mouse nudges it with its copper whiskers. 

Dr. Shannon has built his maze about half the size 
of a desk top. It has aluminum fences which can be 
rearranged at will in 40 different slots to create the 

_hardest possible problems for the mouse. The mouse 
is placed at some arbitrary point in the maze and the 
“cheese” at a different arbitrary point. After a brief 
pause to get its bearings, the mouse goes scuttling up 
and down corridors, bumping into walls, backing up 
and turning and exploring until—a minute or two 
later — it finds the cheese and rings the bell. 

Then comes its most interesting performance. Hav- 
ing learned the correct path to the cheese, the mouse 
can now be set down at any point that it visited during 
its explorations and, without making a single false 
move, it will proceed directly to the goal in 12 to 15 
seconds. If it is placed in a part of the maze not previ- 
ously visited, it will explore about until it reaches a 
known part and then move directly to the cheese. 

After this, if the maze is altered, the mouse will have 
to learn the new paths by further exploration, but it 
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will readily remember those parts of the path which 
remain unchanged. 

When it is set down on the metal floor of the maze, 
the mouse trips an electric switch which signals its 
position to a mechanism under the floor. A motor- 
driven electromagnet moves swiftly to the spot di- 
rectly beneath the mouse and from then on holds it 
in a magnetic grasp. The magnet turns through a 90- 
degree angle, carrying the mouse with it, then guiding 
it forward. If the mouse hits a barrier and, by means 
of its copper whiskers, detects that it is in a dead end, 
the magnet will back away, shift the mouse to another 
direction, and start it forward to try again to find an 
open path. The magnet makes successive attempts 
until it finds the way to the goal. Then it remembers 
the successful path and can solve the maze directly 
without error. 

To regulate the sequence of movement, Dr. Shan- 
non has built what is called a “programming” circuit, 
a= 40 electrical relays. Another part of the 
mouse’s “brain,” which serves as its memory, contains 
50 relays. Two small motors complete the equipment. 

By working with such problem-solving equipment, 
Dr. Shannon, who several years ago announced a plan 
whereby a computer could be made to play <a 
hopes to learn more about what man can do with 
machines. Many of the techniques by which machines 
are able to remember are being applied in the Bell 
System in dial switching, automatic accounting, and 
other equipment. The real significance of this mouse 
and maze lies in the four rather unusual operations it 
is able to perform. It has the ability to solve a problem 
by trial and error means, remember a solution and 
apply it when necessary at a later date, add new in- 
formation to the solution already remembered, and 
forget one solution and learn a new one when the 
problem is changed. 

Dr. Shannon is a graduate of the University of 
Michigan and holds both a master’s and a doctor's 
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degree from the Institute. He has been with the Bell 
Laboratories since 1941. In 1940 he won the Alfred 
Noble Prize of the American Institute of Electrical 
Engineers, and in 1949 the Institute of Radio Engi- 
neers presented him with its annual Morris Liebmann 
Memorial Prize. 


Quiet, Please! 


NE of the fundamental tasks of the scientist 
§ ete in the field of architectural acoustics 
is to provide good hearing conditions within lecture 
rooms, concert halls, and other living spaces. The 
control and adjustment of the internal acoustical prop- 
erties of the room form one aspect of this problem. 
Another is presented by the need, which is usually 
present, for acoustically isolating the room from un- 
wanted external noises and sound. 

The degree of sound reduction secured with most 
commonly used wall-construction types is chiefly de- 
pendent on their weight. As a consequence, economic 
and structural reasons frequently tend to discourage 
the utilization of walls which give the appropriate 
acoustic isolation. Conditions of inadequate acoustic 
isolation are often found and tolerated in otherwise 
well-designed and constructed buildings. Particularly 
in the field of multiple apartment construction, the 
use of light partition walls is a constant source of 
annoyance to the occupants, who are, as a result, sub- 
jected to the irritating intrusion of sounds from a 
variety of sources. 

In the belief that a better knowledge of the proc- 
esses, whereby sound is attenuated by wall structures, 
may eventually lead to the evolution of constructions 
and materials having a higher isolation efficiency 
than is now obtainable, a research program in the 
problems of sound transmission through wall panels 
is now in progress in the Acoustics Laboratory at 
M.I.T. This program, sponsored by the Office of 
Naval Research, is 
under the direction of 


Professor Richard H. 
Bolt, Director of the 
Acoustics Laboratory, 


and Leo L. Beranek, 
Technical Director of the 
Acoustics Laboratory, as- 
sisted by Albert D. Frost, 
research assistant in the 
Department of Physics. 

In the past, the insula- 
tion values of various 
wall types have been 
commonly established by 
an indirect measurement 
of the fractional energy 
transfer between two 
specially constructed re- 
verberant rooms, acousti- 
cally coupled only by a 
single common wall com- 
posed of the material to 
be tested. A high inten- 


Fiberglas 


sliding door 


with wedges 





speakers, is located in one of the rooms. With the aid 
of several calibrated microphones, located in each 
room, the average sound levels are determined. From 
these values and a knowledge of the absorption char- 
acteristics of the receiving room, the effect of the 
panel in attenuating sound incident upon it may be 
evaluated. This method forms the basis on which most 
of our present-day performance data on the acousti- 
cal insulation properties of walls have been secured. 
For the theoretical interpretation of the results, it is 
assumed that a statistically diffuse sound field exists 
in both rooms; a condition which seldom exists in 
practice. 

The completion of an anechoic test chamber at the 
Acoustics Laboratory of M.I.T. makes possible re- 
search using new procedures on wall panels up to 
eight feet square. These present interesting possi- 
bilities for securing information of great significance. 
With the anechoic chamber and better facilities now 
available, studies are being made on the radiation of 
sound by wall panels into an anechoic (echo-free) 
space, when driven by a plane wave. The incident 
plane wave is simulated by the combined action of 
256 electrically identical loud-speakers. The experi- 
mental environment can be controlled and specified 
to a higher degree of precision than is at present pos- 
sible with reverberation chambers. In addition, it rep- 
resents a situation that is more tractable from the point 
of view of the mathematical analysis of the results. 

A panel to be tested is placed in an aperture in 
the foot-thick concrete wall of the test chamber, and 
the plane wave source sealed behind it. The inner 
surfaces of the test chamber have been made highly 
absorbent by the installation of a large number of 
specially designed wedges. These have the effect of 
reducing the reflections from the walls to a negligible 
level and permitting the sound field, radiated directly 
from the panel, to be measured without those inter- 
fering effects which would arise if internal reflection 
were permitted to exist. 
Using a microphone in a 
carriage remotely posi- 
tioned outside of the 
chamber, it is possible 
to measure and record 
the amplitude and rela- 
tive phase of the sound 
field at any desired 
point behind the test 
panel. From the radia- 
tion pattern so obtained, 
it is hoped that a more 
meaningful evaluation of 
panel. From the radia- 
derived and, in addition, 
an insight be gained into 
the basic factors which 
control the mechanism 
of sound absorption in 
walls. 

This basic study of the 
transmission of sound 
makes its contributions 


wedges 


double 


doors 





sity sound source, such 
as a group of loud- 
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Floor plan of anechoic chamber in which the transmission of 
sound through panels is studied. The test panel is supported 
at the left of the soundproof room. 


to less noisy homes and 
offices. 
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Funding M.LT.’s Future 


A Review of the Accomplishments of the $20,000,000 Drive 
_ By JAMES R. KILLIAN, JR. 


I.T. emerged from World War II with a new 
M sense of mission. No one familiar with its 
® wartime history could have failed to agree 
with President Compton that the war record of M.L.T. 
“dramatically spotlighted the importance of an insti- 
tution of this kind to industry, to government, and to 
the national welfare generally.” The Institute’s war- 
time contribution as a great research center was, per- 
haps, not unexpected. Its contribution in furnishing 
leadership in the war effort indicated a significant 
change in the kind of responsibility which the engi- 
neer and scientist must now assume. At the same time, 
the technological opportunities opened up during the 
war had made it imperative that new equipment and 
facilities be provided if M.I.T. were to maintain its 
place of leadership as a technological institution. 

It was a “time of decision” for the Institute. It was 
a time for careful but bold planning. In the early 
postwar years the Executive Committee of the Cor- 
poration initiated a survey of the Institute’s most 
pressing needs. These needs, in turn, depended to a 
large extent on the Institute’s educational program, 
and it was evident that this, too, called for a reassess- 
ment. In January of 1947 the Faculty appointed the 
Committee on Educational Survey to review the edu- 
cational objectives of the Institute. This committee 
spent two years on its study. Meanwhile, a Survey 
Committee was established by the Corporation to 
determine M.I.T.’s financial requirements and recom- 
mend ways of meeting them. 

Two important conclusions emerged from these 

studies and discussions: 
_ 1. That the Institute should keep its student body 
limited in size, although larger than prewar, and offer 
a quality education, both undergraduate and grad- 
uate, to those young people best prepared to benefit 
from it — an education which would combine superb 
professional experience with the best possible general 
education. This was a reaffirmation of M.L.T.’s long- 
standing educational philosophy. 

2. That the Institute should and could obtain 
greatly increased support from private sources, in- 
cluding individuals, foundations, and industry, and 
that the solicitation of this support required a large- 
scale and sustained effort. 

Together, these decisions represented an act of faith. 
It was an expression of our belief that the educational 
ideals of democracy would still command impressive 
support; that the people of this country would re- 
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spond to the need for providing its most gifted young 
people in the fields of science and engineering with 
the educational facilities which would enable them 
to develop their full powers. It expressed our belief 
that American industrialists and businessmen were 
prepared to help provide successors for themselves 
who could keep our progress as a nation commen- 
surate with our opportunities as the foremost indus- 
trial democracy of the world. 

This faith has been more than justified by the re- 
sults of our Development Fund Drive. 


New Friends and New Finances 

Between January 1, 1948, and June 30, 1951, the 
period of our intensive Development Fund Drive, 
10,632 individuals (8 per cent non-alumni), 266 cor- 
porations, and 34 foundations made contributions to 
M.I.T. The amount contributed or pledged in this 
period was $25,668,532. Approximately 26 per cent of 
this total was from corporations, 24 per cent from 
individuals, and 50 per cent from foundations and 
other sources. 

This is an impressive record. It is even more impres- 
sive when it is remembered that this, the intensive 
phase of the postwar fund-raising program, followed 
upon the receipt by M.1.T. of some $7,750,000 in new 
financial support in the first two and one half years 
after the end of World War II. Except for the East- 
man gifts, this amount is significantly larger than had 
been received in any comparable period of time 
theretofore. 

Major additions to funds during the years 1945 
through 1947, included the following: 





Amount Donor Purpose 
$2,200,000 Charles Hayden Founda- Library— 
tion Humanities 
Center 
{ Alfred P. Sloan, Jr., "95 
General Electric Company Gas Turbine 
Westinghouse Electric Laboratory— 
Corporation Enlarged 
United Aircraft Automotive 
750,000 + Corporation Laboratory 
Curtiss-Wright 
Corporation 
General Machinery 
Corporation 
500,000 M.I.T. Alumni Fund Senior Dormi- 


tory 
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wise order: 
Barta Building — being used for research 
Hood Building and adjoining Whittemore Building 


Tech Block 
Rockwell Cage — for indoor athletic activities 
Everett Moore Baker House — student dormitory 
Moore House — residence for Dean of Students 
Solar Energy House 

Westgate 
Westgate West 
Supersonic Laboratory 


f — residences for married students 





Important postwar additions to M.1.T. buildings include, in clock- 


Gas Turbine Laboratory and Combustion Laboratory 


























Major gifts received during the Development Fund 
Drive conducted by the Committee on Financing De- 
velopment included: 


Amount Donor Purpose 
$5,250,000 Alfred P. Sloan School of Industrial 

Foundation, Inc. Management 

1,500,000 Kresge Foundation Auditorium—Chapel 

1,000,000 John D. Rocke- Unrestricted Funds*® 
feller, Jr. 

1,000,000 Campbell Soup John Thompson Dor- 
Company rance Laboratory 


of Biology and 

Food Technology 

Metals Processing 
Laboratory 


Alfred P. Sloan 
Foundation, Inc. 


1,000,000 


More than $4,500,000 of the total subscribed by 
corporations was in the form of major grants, of the 
order of $250,000 over a period of five years. Such cor- 
porate contributions were made in general support of 
education and research in the field or fields of a com- 
pany’s interest. Except for something over $180,000, 
which went toward the capital cost of a building for 
a 12-million electron-volt (12 M.E.V.) generator, these 
grants were used for current operations. Companies 


* This gift was to augment the Institute’s unrestricted funds 
so that it might, in the words of Mr. Rockefeller, “continue to 
expand its strategic service to all interested in the advancement 
of science for the betterment of mankind, irrespective of 
national boundaries.” 
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making such substantial grants did so under an 
arrangement whereby the Institute, through its Indus- 
trial Liaison Office, undertakes to keep these firms 
systematically informed about research and educa- 
tional activities at M.I.T. which are important to their 
business. 


New Level of Teamwork 


A report on what the Development Program has 
meant to M.I.T. may well begin with a report on the 
intangibles. More important than any particular ac- 
complishments, either in new buildings or new pro- 
grams, have been the vigor, enthusiasm, and sense of 
mission with which all members of the M.I.T. family 
have tackled the job of helping the Institute to em- 
brace fully its present challenging opportunities. 
There has been a mobilization and a massing of forces 
that have given us a wholly new concept of the 
strength of M.I.T. Moreover, there has been a very 
real feeling that it is not only as Alumni and staff that 
we are joined to insure and enlarge the usefulness of 
M.I.T., but as citizens concerned with strengthening 
what has proved to be a tremendous national asset. 

To the Institute’s Alumni this country now owes a 
debt beyond measure. Under the inspiring and in- 
spired leadership of Alfred P. Sloan, Jr., ’95, and 
Marshall B. Dalton, ’15, honorary chairman and chair- 
man, respectively, of the Committee on Financing 
Development (C.F.D.), Alumni throughout the coun- 
try have given unsparingly of time and effort as well 
as money to make the Development Program a suc- 
cess. The 700 Alumni who participated as members 
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mind that the program renewed in each of us at the 
Institute the determination to put our very best effort 
into making the college program justify the expecta- 
tions of its friends. 


New Resources; New Opportunities 


A new M.L.T., widened in scope and strengthened 
in resources, has emerged as a result of the financial 
support furnished by the Development F und Drive 
and the vigorous activity within the college com- 
munity. It is an M.I.T. more conscious than ever 
before of its national and international status. The 
Institute has a new vision of its educational respon- 
sibility as we enter an age in which men with scientific 
background are increasingly in demand, not only as 
specialists, but for managerial aud policy-making 
positions. It is devoted, as it always has been, to com- 
bining professional and general education at the un- 
dergraduate level, but with a new concept of the way 
in which all parts of the undergraduate program can 
be made to contribute in full measure to a man’s prep- 
aration for his postgraduate responsibilities. 

It is an M.I.T. responsive to the demands of a period 
of unprecedented industrial activity. The acute short- 
age of highly qualified scientists obliges the Institute 
further to strengthen its Graduate School. Moreover, 
since the current defense program inevitably draws 
scientists and engineers away from basic research into 
development work, it is more than ever important that 
a great technological institution rededicate itself to 
its primary research responsibility, that it provide the 
atmosphere and the incentives for the fundamental 
explorations that alone can insure our continuing 
progress in solving human and social problems. 


New Educational Program 


Approximately two-thirds of the Development 
Fund has been allotted to endowment and to current 
operations in education and research. This has made 
it possible to strengthen our educational program in 


many ways. Most notably, I believe we have been 

successful in finding expression for a concept of “edu- 

cation in the round,” by which I mean creating at the 

Institute a situation where every aspect of life con- 

tributes to the development of the professional man. 
Specifically, the educational program has been 

strengthened as follows: 

1. A new School of Industrial Management has been 
established which will enable the Institute to exploit 
fully its opportunity to train graduates with a scien- 
tific background who are prepared for management 
responsibility. It will also make possible pioneering 
contributions to the developing art and science of 
management. 

. A School of Humanities and Social Studies has re- 
placed the former Division of Humanities. By ex- 
panding its participation in the social sciences, the 
Institute has been able to strengthen greatly the con- 
tent of the undergraduate curriculum in these fields. 
In addition, the Institute can offer opportunities for 
creative work on problems caused by the impact of 
science on our society, and on questions of how bet- 
ter to use our scientific knowledge in the solution of 
social problems. 

3. Professional courses have been redesigned, where 
necessary, to emphasize fundamental principles and 
to develop powers of judgment. New programs have 
been initiated which will encourage creative work 
at all levels of undergraduate work. 

4. M.I.T. has become a residential college and is de- 
veloping an environment for its students which, in 
itself, performs an educational function. Expanded 
student-government activities have increased the op- 
portunities for students to learn to take responsibility 
and exercise judgment in handling affairs of com- 
mon concern. 

Improved student counseling activities represent a 

major effort to eliminate unnecessary roadblocks to 

a student’s achievement at college. 

6. Through having resident Faculty members in the 
student houses, through improved Faculty advisory 
programs, and through the provision of rooms for 
informal gatherings, better student-faculty relation- 
ships have been encouraged. 
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VIEW PROM MAUIACHUTETIS avinve SLOAN METALS PROCT INE BUILDING 


MADACHYSETTS INSTITVTE OF TECENOLOGY 





Already partly occupied, the Metals Processing Laboratory, adjoining the Guggenheim Aeronautical Laboratory, will be 
dedicated on June 8. 
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The Development Program has made possible substantial increases in student residences, thus aiding the Institute to become a 
residential colle ge. Shown here are views of typical rooms in Baker House (left), and Burton House (right). 


In addition, the educational program has been 
strengthened by the improvement in facilities which 
the Development Fund Drive has made possible, as 
well as by the closer relationship between M.I.T. and 
the industrial community. 


New Relationship with Industry 


One of the happiest results of the Development 
Program has been the closer relationship which M.I.T. 
has now established with industry. In the course of 
the Development Fund campaign, members of the 
Institute’s Administration met and talked with indus- 
trialists throughout the country to an extent that, re- 
gretttably, is not always possible in the normal course 
of events. Coming as it did at a time of growing man- 
agement concern with the work and needs of the 
technological schools, the Development Fund Drive 
provided an opportunity for an exchange of under- 
standing of each other’s needs, which was welcomed 
by the Institute and industry alike. 

The Industrial Liaison Office was established by 
the Institute in 1948 to centralize all Institute contacts 
with the companies which give major support to work 
in fields of their interest, and will serve to keep this 


‘ relationship a continuing one. Through this office we 


have developed a systematic way of keeping in touch 
with an important cross section of the industrial com- 
munity. To the Institute’s program, and to industry 
generally, such liaison yields benefits that extend be- 
yond the immediate and primary purpose of serving 
particular concerns. 

The success of the industrial liaison program is at- 
tested by the fact that it is rapidly expanding. It prom- 
a to become ever more important as, increasingly, 
large industrial concerns discover the need for keep- 
ing in touch with scientific progress in all fields. At the 
same time, the program provides industry with an 
appropriate channel for giving support to the basic 
research which will help insure that solutions will be 
found for new problems as they arise. 
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The Development Fund Drive owes much of its 
success to corporate gifts and to industrial support of 
the Ins’itute’s research and educational programs. In 
a major way, this type of support has helped M.LT. to 
keep abreast of the requirements of a period of intense 
industrial activity and scientific advance. There is no 
doubt but that M.I.T.’s continued ability to meet the 
needs of our day will depend in large part on the inter- 
est and support of the business and industrial com- 
munity. 


New Buildings and Facilities 


A technological institution must keep abreast of 
scientific advance in its facilities and equipment, as 
well as caring for the normal continuing building 
requirements of any first-rate educational institution. 
Even before the war the need for new facilities was 
urgent. By the close of the war the need was impera- 
tive. 

— The steady progress of science and engineering 
posed demands for extremely complex and expensive 
research and teaching tools, and had made obsolete 
much prewar equipment. 

— M.I.T. lacked the dormitories and other student 
buildings so important to a rounded educational en- 
vironment. 

— Its library facilities were outgrown. It had no 
auditorium. It had no chapel. 

— There were appropriate new programs for M.I.T. 
to develop if facilities and men could be obtained; 
for example, metals processing, industrial manage- 
ment, nuclear engineering, the life sciences. 

— Enrollment would be higher than prewar, and 
this posed its own requirements for additional space. 
M.I.T. had to assume its share in meeting the national 
shortage of scientists and engineers. 

— Even before Korea it was apparent that M.L.T. 
had an obligation to extend its services to government 
and to industry. 
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English and History reading room in the new Charles Hayden Memorial Library provides pleasant surroundings for study. 


First steps to bring our plant up to date were taken 
almost as the Japanese surrender was signed. A major 
purpose of the Development Fund Drive was to 
carry forward the Institute’s postwar building pro- 
gram. More than one-third of the Development Fund 
was allotted for building purposes, either through 
designation by the donor or through allocation of un- 
designated funds for this purpose by the Executive 
Committee of the Institute. 

The John Thompson Dorrance Laboratory of Biol- 
ogy and Food Technology is now under construction. 
Named in honor of a distinguished alumnus of the 
Class of 1895, who was also founder and first presi- 


On Memorial Drive, the Sloan Building marks the eastern terminus of Technology buildings. The 
Sloan Building will house the School of Industrial Management and the Faculty Club. 
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dent of the Campbell Soup Company, this laboratory 
was made possible by the $1,000,000 gift of this com- 
pany, and by an additional allocation of $1,500,000 
trom the Development Fund. Costs before comple- 
tion of this exceptionally fine new building are ex- 
pected to exceed $3,000,000. The laboratory will have 
seven floors, a basement, and penthouses, and will 
provide, in all, about 100,000 square feet of gross area. 
It is planned that the Department of Food Technol- 
ogy will occupy the lower floors and the Department 
of Biology the upper ones. 

The purchase of Lever House, which occupied land 
adjoining the Institute’s grounds, has furnished M.I.T. 
with a splendid build- 
ing for its new School 
of Industrial Manage- 
ment. In addition, the 
sixth floor and _pent- 
house will be used for 
the long-awaited Fac- 
ulty Club. Now re- 
named the Sloan Build- 
ing, it blends architec- 
turally with other In- 
stitute buildings and is 
admirably adaptable to 
educational use. 

The capital cost of 
the Sloan Building, 
$2,504,000, was substan- 
tially covered by using, 
for this purpose, almost 
one half of the Alfred 
P. Sloan Foundation 
gift for the School of In- 
dustrial Management. 
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An additional $100,000 from the Development Pro- 
gram funds will help cover the costs of remodeling the 
floors to be used for the new quarters of the Faculty 
Club in the Sloan Building. 

The Metals Processing Laboratory, which is ex- 
pected to be ready for use by early summer, will per- 
mit M.I.T. to consolidate its educational activities 
involving both metallurgy and mechanical engineer- 
ing. At the Institute we have been developing a 
program in which metallurgical science and the me- 
chanics of materials have been applied to the basic 
processes of machining, finishing, casting, forging, 
welding, and related techniques. Traditionally there 
has been no integrated treatment of metals processing 
in educational institutions. The new Metals Process- 
ing Laboratory, made possible by a gift of $1,000,000 
from the Alfred P. Sloan Foundation, will provide 
space and facilities commensurate with the impor- 
tance of the work done in this field. 

The Kresge Foundation grant of $1,500,000 to the 
Development Program has made it possible for the 
Institute to move ahead with plans for an auditorium 
and chapel, and $1,250,000 has already been allocated 
for building purposes. Eero Saarinen, who has been 
associated with the design of such beautiful and func- 
tional buildings as the Berkshire Music Center (Tan- 
glewood) and the Art Center and Museum of Des 
Moines, Iowa, has completed plans for an auditorium 
which express the fresh and creative ideas which have 
become synonymous with the Institute itself. The 
auditorium will seat 1,200 and has a stage which will 
accommodate the largest Institute choral groups, as 
well as the symphony orchestra. The basement is so 
planned that it can be developed as a small theater 
and auditorium to meet the special requirements of 
our drama groups. 

It is also planned to build, adjacent to the audi- 
torium and in a complementary relationship to it, a 
small nondenominational chapel which will seat 125 
persons. The Dean of Students is developing plans 
for the use of the auditorium and chapel which will 
insure their full contribution to the rounded educa- 
tional program which is being evolved at M.I.T. Con- 
struction of the auditorium and chapel will start as 
soon as the availability of building materials permits. 

The Charles Hayden Memorial Library was dedi- 
cated in May, 1950, its completion having been aided 
by $1,189,824 from the Development Fund. It stands 
almost as a symbol of the M.I.T. of the Mid-Twen- 
tieth Century. It houses our Central Library as well 
as the School of Humanities and Social Studies, an 
open-shelf library and reading room on English and 
History, a music room and library, a map room, an art 
gallery, and a consolidated science library (now re- 
placing the Dewey Library which is being moved to 
the Sloan Building). A spacious lounge on one of the 
upper floors has provided an appropriate place for 
visitors to lecture informally in an atmosphere con- 
ducive to discussion. The music library provides re- 
corded concerts daily, and the music rooms are always 
crowded — the most eloquent possible testimony that 
students and staff appreciate the enrichment of cam- 
pus life which the library has made possible. 

Another building completed during the Develop- 
ment Fund campaign, and to which some of the 
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Development Fund was allotted, is the Hydrody- 
namics Laboratory and Towing Tank. This new lab- 
oratory, which was built at a cost of $635,000, has 
provided exceptionally fine instructional and research 
facilities for fluid mechanics. It has provided — for 
the first time on the East Coast — an adequate hy- 
draulics laboratory in this field, of interest to both 
industry and government. It gives the Institute an 
adequate towing tank. 

The Development Fund contributed, too, to the 
building of the 12,000,000 electron volt electrostatic 
generator, which will enable M.LT. to carry forward 
its pioneering work in the development of electro- 
static direct-current generators built on the Van de 
Graaff principle. This facility, designed primarily for 
fundamental studies of the nucleus, will allow fur- 
ther explorations of the use of cathode rays for steri- 
lization. The high-voltage laboratory works closely 
with the Department of Food Technology in studies 
of the commercial possibilities of the electron sterili- 
zation of foods. In association with medical personnel 
in the community, it has made dramatic contributions 
to medical and surgical science. The new generator 
will make possible further advances. Built at a cost 
of $278,255, this splendid research facility obtained 
more than $180,000 from the Development Fund 
towards its completion. 

The small portion of the Development Fund which 
was allocated to the dormitory program fails to indi- 
cate the extent to which the Development Fund Drive 
contributed to the postwar transformation of M.LT. 
The corridor, extreme right, connects the Charles Hayden 


Memorial Library with the main group of academic buildings 
at M.L.T. 











































This modern building, of unusual shape, houses the 12 M.E.V. 
Van de Graaff generator used in studies for nuclear research. 


into a residential college. Without the assurance that 
a major campaign for funds would be successful, the 
Administration would not have felt free to invest such 
a large portion of Institute funds in student housing, 
urgent as it felt the need to be. However, with the 
Development Fund campaign in progress, it became 
possible after the completion of the senior dormitory 
(Baker House) in 1949, to purchase the Riverside 
Apartment Hotel for use as another dormitory. This 
new housing facility has been named Burton House. 
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These two additions gave us nearly 1,000 new ac- 
commodations for students and more than doubled 
our permanent dormitory facilities in the course of 
one year. If we include W estgate and Westgate West 
(the units for married students provided since World 
War II), and the fraternity houses, we have accommo- 
dations now for approximately two-thirds of our 
student body. Few achievements since the war have 
been so welcome. The Institute has also received by 
bequest a residence for the Dean of Students. The 
former home of the late Professor Forris Jewett Moore 
at 372 Memorial Drive, next door to Baker House, 
became the property of the Institute on the death of 
Professor Moore’s widow in 1950, and has been occu- 
pied by E. Francis Bowditch, Dean of Students, and 
Mrs. Bowditch since their arrival at M.I.T. 

Between the end of World War II and June, 1951, 
the Institute had constructed (or started the construc- 
tion of) more than 1,000,000 square feet of space. This 
represents an increase of approximately 50 per cent 


in the size of our plant. In addition to the facilities. 


provided by the Development Fund, a Supersonic 
Wind Tunnel, a Gas Turbine Laboratory, and a Com- 
bustion Laboratory have been built since the war's 
end. Rockwell Cage, built in 1948, has provided the 
Institute for the first time with an adequate under- 
cover area for sports such as baseball and lacrosse. 
In addition, M.I.T. has expanded its facilities for re- 
search through purchase of the Barta Building and 
the Whittemore Building, just north of the campus, 
both on Massachusetts Avenue. Both of these proper- 
ties were bought for investment purposes, but are 
now used for sponsored research. 

Still other pieces of property have been acquired 
by the Institute as investment properties, including 
the Tech Block on Massachusetts Avenue across from 
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buildings is the Dorrance Laboratory which will be ready for occupancy in the fall of 1952. 
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Among the buildings made possible by the success of the Development Program is the projected Kresge Auditorium. Shown here 
is the conception of Eero Saarinen, archite ct for the auditorium. 


our main buildings. We are presently exploring with 
city and state authorities the possibilitie s for a Massa- 
chusetts Avenue underpass between the East and 
West campuses, so that in the not too distant future 
we may hope to have a broad plaza between the 
Rogers Building on the East Campus and the new 
auditorium on the West Campus. 


Capital Funds 


When the Development Fund Drive was planned, 
it was hoped that this campaign would enable us to 
increase our capital funds by $10,000,000, of which 
$8,000,000 would be set aside for endowment. This 
amount was considered as a minimum requirement to 
finance badly needed salary increases and scholar- 
ships, to strengthen our program in the humanities 
and to increase the Institute’s endowment income 
which had dropped to a dangerously low level in re- 
lation to the magnitude of its operations. As it turned 
out, we were able to allot only $4,464,547 of the De- 
velopment Fund Drive receipts to permanent cap- 


Architect's drawing 
of the exterior of 
the Kresge Chapel 
which will be built 
as soon as construc- 
tion materials be- 
come available for 
this purpose. 
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ital funds. Thus, only half of our goal in this important 
area was obtained. Over $2,000,000 of the increase has 
been allocated to endowment for designated pur- 
poses. This includes $500,000 set aside for the F ‘aculty 
salary reserve and approximately $700,000 for scholar- 
ships. 

Since the need for new endowment and unre- 
stricted funds is a continuing one, the failure of the 
Development Fund Drive to carry us over the top on 
this objective is more serious than it otherwise might 
be. Moreover, just as rising costs have affected the 
progress of the building program, so too, have they 
made it necessary for the Institute to lift its sights 
in respect to the endowment it must continue to seek. 
One of the benefits we expected to derive from the 
intensive Development Fund campaign was an in- 
crease in the annual gifts received by the Institute 
once the drive was completed. This hope has been 
realized this year, with total gifts probably exceeding 
$5,000,000, exclusive of maturing pledges to the De- 
velopment Fund. As a result, this year we will add 
more than $2,000,000 to our endowment. 





415 














The Hydrodynamics Laboratory and Towing Tank at M.I.T. was dedicated last June. The buildings and equipment were de- 


scribed in the June, 1951, issue of The Review. 


Allocation of Funds the Development Fund Drive, January 1, 1948, to June 


The statement of objectives of the $20,000,000 30, 1951: 


drive did not include any item for current operations. 


However, at the start of the drive the Executive Com- DEVELOPMENT PROGRAM 
mittee of the Corporation asked that practically all Allocation. of Funds Subscribed 
contributions of any kind made to the Institute during January 1, 1948 — June 30, 1951 


the campaign should be counted toward the total. 


The total amount reported, therefore, includes gifts Buildings and Facilities 


and grants given during the period for current opera- Sloan Building and Faculty Club $2,600,000 
tions, as well as those given specifically for the objec- Dorrance Laboratory of Biology == 

” : / and Food Technology 2,500,000 

tives of the as a, ' . Kresge Auditorium and Chapel 1,250,000 

The following table summarizes the allocation of Heyden Libeary 1,189,824 

funds subscribed to the Development Program during Sloan Metals Processing Laboratory 1,021,317 

12-M.E.V. Generator Building 188,038 

Dormitories 185,212 

Hydrodynamics Laboratory 66,246 


Permanent Capital Funds 


Endowment Funds 


General Purposes . 1,873,604 

Designated Purposes 2,070,943 
Annuity Fund 20,000 
Principal of Funds supplying 

income to Institute 500,000 


Unrestricted Funds 


Unallocated Unrestricted Funds 774,213 
Unallocated Unrestricted Subscrip- 
tions 1,100,396 


Funds for Current Operations 


Operating Funds — Research Funds, 
Fellowships, and Development 
Program Expenses 2.610.596 
Operations of School of Industrial 
Management (Alfred P. Sloan 
Foundation Grant) 2,750,000 
Scholarship and Prize Funds 451,181 





Architect's rendition of the interior of the nondenominational 


$ 9,000,637 


4,464,547 


1,874,609 


5,811,777 


Kresge Chapel planned for the future. This cultural addition Industrial Liaison Program 4,516,962 
to Institute buildings will rise on land near Bexley Hall, ac- 

cording to present plans. TOTAL $25,668,532 
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Achievements of the Campaign 


The foregoing table shows that while the inten- 
sive drive of the Development Program more than 
achieved its financial goal of $20,000, 000, some of our 
major objectives, as announced at the beginning of 
the campaign, remain unfulfilled. There are several 
reasons for this. In the first place, we included con- 
tributions and support for current operations in the 
total, as mentioned above. Moreover, some gifts were 
given for specific projects not originally inckaded in 
Development Program plans. Most “notably this is true 
of the $5,250,000 grant of the Alfred P. Sloan Founda- 
tion, Inc., for the establishment of a School of Indus- 
trial Management. Finally, rising material and labor 
costs within the past several years have forced up the 
costs of the new buildings de spite every effort on our 
part to modify plans in the light of higher prices. The 
Biology and Food Technology Laboratory, planned 
originally as a $2,000,000 building, will finally cost 
more than $3,000,000. It was e xpecte -d that the library 
and humanities center would cost $3,200,000; its final 
cost was close to $4,000,000. 

Two buildings originally projected have, therefore, 
still to be provided. To bring together our widely 
scattered and inadequate facilities in electronics and 
nuclear science, a laboratory for the physical sciences 
is a first priority building need in the days ahead. 


Another one of the Development Program objectives 
which has not been obtained is a gymnasium. This, 
too, is still urgently needed. 

More serious than the inability to finance the com- 
plete building program specified in the objectives of 
the intensive drive, is our failure to obtain the desired 
increase in capital funds. In the long-range financial 
operations of the Institute, such funds are by far the 
most important. 

This having been said, it remains a fact that the 
Developme nt F und campaign has been a magnificent 
success. It has given us a new measure of our strength. 
It has given us a measure of the size of the responsi- 
bility which we must assume if this great technolog- 
ical institution is to continue to serve the nation and 
the world to the extent of its full potential. 

During the Development Fund campaign, we held 
the great Mid-Century Convocation on the “Social Im- 
plications of Scientific Progress,” which brought Win- 
ston Churchill and a galaxy of other distinguished 
visitors to our Campus. This occasion furnished an im- 
pressive reminder of the Institute’s role in an age in 
which science and its applications are so powerfully 
felt, and in a world in which extensive undeveloped 
regions need the help of science and technology if 
they are to afford their populations a tolerable and 
dignified existence. 








When the Charles Hayden Memorial Library was dedicated in May, 1950, 
a new era in the advancement of nontechnical studies was ushered in at 
the Institute and engendered immediate 


favor with “the Engineers.” The Exhibi- 
tion Gallery (above) now provides oppor- 
tunity to display on Technology property 
important works of art. The gallery is in 
constant use throughout the year, and 
draws visitors from the populace of Met- 
ropolitan Boston, as well as from the In- 
stitute’s student body of approximately 
5,000. The Music Lounge (right) provides 
programs of classical recordings through 
the school day, and is a popular congre- 
gating place for music-loving students. In 
addition to the lounge, a number of smaller 
listening rooms are available with record 
players for individual study of musical 
scores. 
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CONTRIBUTIONS TO M.IL.T. DEVELOPMENT PROGRAM BY CLASSES 
Totals as of June 29, 1951 
No. of No. of 

Class Year Subscriptions Total Amount Class Year Subscriptions Total Amount 
1882 1 $ 5.00 1919 122 $ 66,881.50 
1884 8 135.00 1920 181 87,275.54 
1885 2 30.00 1921 241 98,554.00 
1886 3 3,105.00 1922 352 164,239.50 
1887 3 1,011.00 1923 309 243,295.00 
1888 8 81,753.50 1924 244 89,339.99 
1889 5 3,350.00 1925 217 64,997.00° 
1890 16 18,750.00 1926 268 87,967.80° 
1891 14 2,263.00 1927 256 84,900.00 
1892 10 8,012.00 1928 259 76,719.00 
1893 24 6,555.00 1929 222 45,835.50 
1894 15 13,145.00 1930 210 42,961.00 
1895 16 53,047.00 1931 228 37,062.00 
1896 89 42,809.00 1932 254 33,588.00 
1897 22 404,543.57 1933 256 149,204.41 
1898 80 8,090.00 1934 282 50,531.00 
1899 33 61,790.00 1935 242 39,968.00 
1900 89 21,235.00 1936 232 28,575.00 
1901 59 673,276.25 1937 S17 27,106.50 
1902 45 141,503.13 1938 221 23,303.00 
1903 59 32,926.00 1939 285 45,526.00 
1904 51 20,720.00 1940 296 31,640.00 
1905 68 78,935.00 1941 257 26,737.50 
1906 7 58,185.00 1942 267 24,088.50 
1907 72 110,778.75 1943 268 19,554.90 
1908 81 34,278.00 1944 255 23,476.63 
1909 80 74,393.00 1945 136 8,495.00 
1910 95 30,503.00 1946 178 9,973.50 
1911 113 62,671.50 1947 277 15,841.66 
1912 111 71,534.00 1948 376 21,246.50° 
1913 139 86,493.75 1949 226 12,704.25 
1914 1138 49,865.00 1950 81 1,695.50 
1915 155 139,744.00 1951 2 130.00 
1916 149 —— = FOALS “9,820 ~ $4,391, 101.88 
1917 187 135,450.00 * Gifts from corporations counted in class totals by re- 
1918 156 47,319.75°* quest. 























The Convocation was held on March 31, and April 
1, 1949. In June, 1950, the Communists moved against 
the Republic of Korea. This invasion alerted the free 
world to the danger of a major aggressive move by 
the Soviet Government. It made necessary a tremen- 
dously increased program of national defense. In the 
ensuing months M.I.T. has been called upon to under- 

take a large program of defense work. It can be a 
source of deep satisfaction to all who have contrib- 
uted to the fund-raising drive, to know that because 
of the financial support thus obtained, M.I.T. has 
been ready for the emergency demands as it would 
not have been if the campaign for funds had not been 
such a success. 

The names of all who have contributed $300 and 
over to the Development Program will appear on a 
bronze plaque in an appropriate place of honor at 
the Institute, as soon as the materials shortage makes 
it possible to obtain the bronze. A Book of Remem- 
brance containing the full record of all contributors 
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was presented to the Alumni Association by the chair- 
man of the C.F.D. on Alumni Day, 1951, and will be 
preserved among the archives of the Institute. 

In any list of names, those of Marshall B. Dalton, 
15, and Alfred P. Sloan, Jr., 95, will shine with a 
special light. Mr. Dalton brilliantly directed and led 
the campaign, giving a substantial portion of his time 
to it. Few institutions have ever commanded such 
devotion and effective service as he has given M.L.T. 
Mr. Sloan’s munificence, enthusiasm and vision of the 
opportunity which M.I.T. must grasp, served to in- 
crease the value of all other contributions by increas- 
ing so significantly the size of our total achievement. 
To Mr. Sloan, to Mr. Dalton, to all who worked as 
members of the Committee on Financing Develop- 
ment, to all who made gifts and contributions, and 
to the staff and employees of the Institute w hose con- 
tribution has been too all-pervasive to be recorded, 
M.I.T. and the nation it serves, can give grateful 
thanks. 
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n the May, 1952, issue of The Review, Part I of 

this article described the promotion and design of 

the monument, and the quarrying of the stone. 
Part II, which follows, describes the Granite Railway 
and the erection problems of the monument. 


The Granite Railway 


1826, the first railroad in America 
started operation. This was the horse-operated 
Granite Railway, built to transport the stones for 
the Bunker Hill Monument from the quarry in 
Quincy down to the Neponset River, a distance of 
nearly three miles. The track and cars of the railroad 
had been de signed and built by a young engineer 
of 28, Gridley “Bryant, whose Granite Railway proj- 
ect started him on a long career of achievement in 
the invention of equipment that played a major part 
in the rapid and successful development of the Ameri- 
can railroad system. 

Ample precedent for the Granite Railway existed 
in England, where, since the reign of Charles II, 
wooden tracks, sometimes armored with iron plates, 
had been used as runways for coal cars from the 
pits to the nearest waterway. Within five years of 
the start of the Granite Railw: ay, similar sy stems are 
recorded in the states of Pennsylvania, South 
Carolina, New York, and Maryland. At first, the 
motive power for these lines was supplied by gravity, 
stationary engines, horses, but soon tiny steam 
locomotives were tried. Thus, in the year 1829, 
Peter Cooper built the famous Tom Thumb, a suc- 
cessful locomotive which used rifle barrels for flues. 
In the same year the Stourbridge Lion, “the first 
locomotive that ever turned a driving wheel on a 
railroad on the Western Continent,”* was brought by 
sailing vessel from England and started operation 
in Pennsylvania. The American steam railroad 
system was thus well under way by the time the 
lower courses of the monument were being raised. 
Bryant later described his railroad as having 
stone ‘sleepers laid across the track, 8 feet apart. 
Upon these, were placed wooden rails, 6 inches thick 
and 12 inches high (replaced by stone within a 
few years). Spiked on top of these were iron plates, 
3 inches wide by % inch thick. However, at road 
crossings, stone rails were used, with 4-inch by - 
inch iron plates bolted on top. This “permanent” 


On October 7, 


Annual Report of the Smithsonian Institution, 1889. 
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Of Yankee Granite — Il 


Between 1825 and 1842, When the Bunker Hill Monument 


Was under Construction, Great Strides Were Made 


in the American Construction Industry 


By E. H. CAMERON 


double-track, 
(Well-preserved ves- 
construction are visible 
today at the rise to the Bunker Hill quarry.) Here, 


construction was also used on the 
inclined plane at the quarry. 


tiges of this ‘ ‘permanent’ 


an endless chain allowed the loaded, descending 
cars to pull up the empty ascending ones. 

The standard gauge of American railroads is now 
4 feet, 8% inches, measured between railheads, a 
standard adopted after many years of confusion 
before the present gauge dimension was adopted. 
Although Bryant described his track gauge as 5 feet, 
this dimension was measured between the “bearing 
points” of the wheels on the tracks. If the bearing 
points are assumed to be the center of the treads 
of the wheels, his gauge is found to match closely 
the present standard gauge. This track gauge agrees 
with that adopted by the fa- 
mous English railroad engineer, 


George Stephenson, at about A 
the same time, after he had ee 
measured scores of carts used 4 i" 


by his farmer neighbors. Pos- dis! WH 
sibly, both Stephenson and Sa, 
Bry ant knew that their selected tet 
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guage had a very early beginning; for some historians 
suggest that the English carts were originally made 
to fit the ruts cut in the roads of Britain by the Roman 
chariots, many centuries earlier, during the Roman 
occupation of Britain. 

On the day when the railroad started operation, 
16 tons of granite from the Bunker Hill Quarry, and 
loaded on three “wagons,” were easily pulled by one 
horse, once started. Bryant’s first car had flanged 
wheels, 6% feet in diameter, from the axles of which 
a platform was hung to carry the granite. This plat- 
form was lowered to receive the load and then 
raised by an ingenious gearing device. 

Naturally, Bryant based the design of his early 
railroad cars upon the construction of the horse- 
drawn wagons of his day. Like the wagons, his cars 
had to be flexible if they were to keep on the track 
when passing over the two curves of the otherwise 
straight Granite Railway. In his description of 
another of his cars appear the road wagon terms — 
bolsters, truck, and center kingpin, to allow a swivel- 
ing motion. Rigidly bolted to cross timbers beneath 
the truck were two iron axletrees, on which revolved 
cast-iron wheels. (Some time would elapse in railroad 
progress before the wheels would be fixed to, and 
revolve with, the axles in journals.) 

In early American railroad development Bryant 
is credited with the invention of the eight-wheel car, 
the turntable, switch, turnout, and many other 
improvements. In 1823, he had invented and used 
in the building of the United States Bank at Boston, 
his portable derrick, “used in every city and village 
in the country wherever there was a stone building 
to erect.” Others profited from Bryant's amazing 
ingenuity. Although the Supreme Court of the 
United States decided in his favor in his most impor- 
tant invention, the eight-wheel car, he did not collect, 
and he died poor.’ 

In the fine saga of the Bunker Hill Monument, 
the Granite Railway plays a prominent part. The 
demand of the monument for granite definitely 
inspired Bryant to conceive the idea of America’s 
first railroad, and to design pioneer equipment that 
contributed hugely to the subsequent progress of 
America’s great railroad system. The accurate ac- 
count of the building of the monument, however, has 
to record the fact that the railroad was not so great 
a benefit as anticipated. In the short distance of 12 
miles there was too much loading and unloading. 
Willard freely expressed his annoyance at these hin- 
drances. That he took action is indicated in the fol- 
lowing quotation from an apparently authentic 
source: “The stone used for the foundation and for 
the first forty feet of the structure (the monument) 
was transported from the quarry on a railroad to the 
wharf in Quincy (actually located in Milton) where 
it was put into flat-bottomed boats, towed by steam- 
power to the wharf in Charlestown, and then raised 
to the Hill by teams moving upon an inclined plane. 
The repeated transfer of the stones, necessary in this 


‘For more data on the Granite Railway and Gridley Bryant, 
see: Charles B. Stuart, Civil and Military Engineers of Amer- 
ica (New York: D. Van Nostrand Company, Inc., 1871); and 
The First Railroad in America (Boston: Privately printed for 
Granite Railway Company), 1926. ; 
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mode of conveyance, being attended with delay, 
liability to accident, and a defacing of the blocks, 
was abandoned after the fortieth foot was laid, and 
the materials were transported by teams directly 
from the quarry to the hill.”* This account fails to 
tell how the teams got up and down the steep hill 
at the quarry: the 84-foot rise at an angle of 15 
degrees. Clever Bryant must have used his endless 
chain to drag the empty teams up, and to brake the 
loaded ones down. 


Beacon for Mariners 


In the noisy grogshops on the streets leading to 
the Boston waterfront, in the sail lofts on what is 
now Commercial Street, and at the tall desks of the 
counting rooms of State Street, those who got their 
living from the sea eagerly discussed the progress of 
the monument in Charlestown. It was to be their 
beacon, and when the many frigates, packets, sloops, 
and schooners had safely passed the danger spots 
of the lower harbor, the monument would welcome 
them to the busy inner port of Boston, then much 
livelier than it is today. But progress proved to be 
slow. Naturally the stones broken from the Quincy 
ledges and boulders were not always of the dimen- 
sions planned by Willard for the lower courses; many 
were of sizes needed for the upper courses. Economi- 
cal Willard dressed the stones as they came out; 
setting aside those which could not be erected for 
some time; and the piles of such stones grew larger 
at Quincy and on the ground about the monument, 
while the monument itself rose at a snail’s pace. A 
more spectacular progress was needed for a project 
that was started on a shoestring, and depended on 
more and still more public contributions. The build- 
ing fund dwindled to such a low sum that in 
February, 1829, work had to be suspended for lack 
of funds to pay the wages of quarrymen, stone- 
cutters, derrickmen, blacksmiths, and teamsters, and 
the cost of the good hay for the hard-working horses 
and oxen of the project. But 14 courses had been 
laid —to a height of 37 feet, 4 inches. The sailors 
were disappointed, and a poetess said: 


But where’s the pile they said would rise, 
Throwing its shadows o’er the wave, — 
Lifting its forehead to the skies — 

A Beacon far o’er land and sea, 


Signal and Seal of Liberty. 


A lottery to secure more building funds was next 
proposed. It was not unusual to allow lotteries in 
this period — churches, turnpikes, bridges, and even 
Harvard College — had: received such grants. Public 
sentiment in Massachusetts, however, was beginning 
to consider lotteries a vicious practice and the direc- 
tors of the Bunker Hill Monument Association voted 
against one. 

At this time, Amos Lawrence was a member of 
the building committee — a wealthy philanthropist of 
Boston, whose religion seemed to be fixed on two 
ideals, one of which was his charities. Unlike that 
of a few good ministers of the time, who had 
preached against giving funds for the monument 


8George E. Ellis, History of the Battle of Bunker's (Breed’s) 
Hill (Boston: Lockwood, Brooks and Company, 1875). 
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This crude sketch published 
in 1830, shows a stone ready 
to set, but, strangely enough, 
no workmen are shown, on 
the staging, to guide it to its 
final, precise position. Tackles 
are shown, attached to the 
end of the boom, to revolve 
the mast to bring the stone to 
its desired placing position. 


From Bunker Hill Memorial 
Tablets—1889 


because they felt their various charities should come 
frst, Lawrence deemed the completion of the 
Bunker Hill Monument of first importance. This proj- 
ect became his other obsession. He enlisted the aid 
of the Massachusetts Charitable Mechanics Associa- 
tion in the campaign for funds. Started in 1795 by 
Paul Revere, and others, to promote a better under- 
standing between master mechanics and their ap- 
prentices, this society had become influential; its 
membership embraced mechanics, manufacturers, 
and such honorary members as Ex-President Adams, 
Daniel Webster, and Edward Everett. Amos 
Lawrence had picked upon a well-managed organiza- 
tion for assistance; its executives were shrewd 
financiers and they knew how to get things done. 
The president of the Massachusetts Charitable 
Mechanics Association became in perpetuity the first 
vice-president of the Bunker Hill Monument Asso- 
ciation (today he is still so listed). Thereafter, the 
Mechanics Association took an active part in the 
promotion and construction of the monument. It 
made a careful estimate of the cost to complete the 
monument and, much to Solomon Willard’s disgust, 
raised his allowance for contingencies. Both associa- 
tions decided to be satisfied when the monument 
had reached the height of 159 feet, 6 inches — about 
two-thirds of the height previously determined upon. 

Work was resumed on June 17, 1834, and con- 
tinued until funds again gave out, when the monu- 
ment was 32 courses high, 85 feet; now imposing 
enough for the good mariners of busy Boston harbor 
to take notice of. It was the year 1835, and the 
country was headed for a severe financial depression 
-a bad sign for those who sought contributions for 
any but the most practical of objectives. In this 
emergency, the women of New England again be- 
came active in the raising of funds. 

In the summer of 1840, a common greeting of 
the women of Massachussets was: “What are you 
doing for the Fair?” Those who knit stockings, 
crocheted in worsted of various colors, who were 
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skilled in embroidered work, or who were merely 
good at plain sewing strove industriously to get 
ready for the Fair that was to earn money for the 
Bunker Hill Monument. Ten years earlier, the women 
of New England had made a noble effort to secure 
funds for the monument, but as the contributions 
from females and children had been limited to a 
maximum of $1.00 each, the total was small. Now, 
although the maximum sum ever raised at a Boston 
fair was $3,000, they felt. that a sizable sum could 
be realized in a fair in Quincy Hall, near Faneuil 
Hall. Despite the criticism that “women were step- 
ping out of their sphere,” Sarah J. Hale, the leading 
spirit in this remarkable effort, persisted.’ Quincy 
Hall was 382 feet long by 47 feet wide, and it was 
crowded with the 43 tables of things to sell, when 
the seven-day fair started in September, 1840. A 
Whig Convention, in this year of a presidential elec- 
tion, undoubtedly helped to increase the attendance 
at this very successful fair. The price of admission 
on the first day was double that of the remaining 
days, which was $0.25. 

The success of the Quincy Fair was phenomenal. 
The net sum of $30,035.53 was realized and turned 
over to the directors of the Bunker Hill Monument 
Association toward the completion of the Bunker 
Hill Monument. This amount was nearly one quarter 
its total cost. The Yankee ladies did not know that 
two contributions of $10,000 each, with several 
smaller donations were available by now. The 
of $10,000 by Judah Touro was peculiarly hearten- 
ing, as an example of the expression of the gratitude 
of the son of an immigrant to the country of his 
adoption. The father of Touro had been rabbi of a 
synagogue in Holland. The younger Touro was born 
in Newport, R.I., in 1776; he had sailed to New 
Orleans with an assortment of New England com- 
modities and had made money in their sale. A soldier 


®*She was editor of Godey’s Lady’s Book for 30 years, and is 
credited with promoting the establishment of the last Thurs- 
day in November as Thanksgiving Day. 
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in the Battle of New Orleans, in the War of 1812, he 
had been given up for dead in that battle. He had 
become a millionaire and, learning of the proposed 
gift of $10,000 by Amos Lawrence, toward the com- 
pletion of the monument, Touro had matched it. 
Thus, in the year 1840, the success of the Bunker 
Hill Monument was assured. It could now be built 
to the full height planned by Baldwin and Willard 
— about 220 feet. 


The Riggers 


Contractor James Sullivan Savage would have no 
trouble finding good men for the ticklish job of 
raising and setting the heavy stones of the higher 
courses of the monument; able sailors, who would 
take a shore job for a change. Maritime Boston was 
full of these good riggers, who were used to dizzy 
heights, and to whom the half hitches, square knots, 
guys, slings, and tag lines would be easy. Up to 
this time the monument had been built by day labor, 
not by contract. Now, Savage had taken a contract 
to finish the monument for $43,800, from the eleva- 
tion of 85 feet to the top. He was well trained in 
masonry, for he had worked on the job since the 
start under Willard, whose rigid ideas would not 
let him take a contract himself for profit on such a 
patriotic project, but who agreed to superintend 
the work of Savage to the finish. Savage had the 
traits of a good contractor — energy, resourcefulness, 
honesty — and the sense that knew 
how each detail must be executed 
toward the end of producing a job to 
be proud of. 

Savage replaced the one-horse cap- 
stan of the hoist by a six-horsepower 
steam engine, an innovation that 
speeded up progress. The steam en- 
gine as a prime mover in land and 
water transportation had become 
well established, and its use to drive 
textile machinery had proved suc- 
cessful. Steam power in the construc- 
tion industry, however, was a novelty. 
Shouts and wigwag signals from the 
setting gang at the top to the engi- 
neer on the ground were replaced by 
a bell-wire signaling system. This 
must have been a pull bell, for many 
years would pass before electric 
bells came into common use.?° 

As its lighter stones would be 
easier to handle, the granite inner 
cone (newel) around which the stairs 
wind, was erected a few courses 
ahead of the walls of the monument. 
It thus served as a support for the 
derrick which raised the heavier wall 

10Joseph Henry had developed the elec- 
tromagnet at about the time of the laying 
of the lower courses of the monument, and, 
a few months after its dedication, Morse 
would operate the first telegraph line be- 
tween Washington and Baltimore, but the 
transmission of electric currents by in- 
sulated wires even for a few score feet was 
still too new to receive serious attention on 
a construction job. 
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Just how much to trust the accuracy of 
this sketch of 1837 is a question. The 
artist shows only 21 courses, although 
32 courses were in place at this time, 
when the work stood idle until suf- 
ficient funds were collected to allow 
work to be resumed. The derrick mast 
is shown very poorly and no boom or 
“lever” is indicated. 





From Bunker Hill Memorial Tablets—1889 


stones. Through apertures in the hollow walls of the 
newel, a heavy beam (wood?) was passed, upon which 
the derrick was set. 

It is interesting to compare our modern hoisting 
derrick with the apparatus used to raise the stones 
for the monument. The derrick of today consists of a 
guyed, vertical mast, an adjustable boom hinged to the 
base of the mast, with boom falls, and hoist falls, each 
with their cables and pulleys, or blocks. At the base 
of the mast, a bull ring serves to turn the mast by 
power. The whole combination is called the derrick. 
When we get accustomed to the old English or Ameri- 
can custom of calling the mast the post or derrick, and 
the boom either the gaff or derrick, a little study 
enables us to comprehend how the monument was 
built. 

The lower courses were raised by the “Holmes 
Hoisting Apparatus,” designed by a practical seaman 
of Boston. This device could command a circle 100 
feet in diameter. Except that it had no bull ring to 
turn the mast, it appears much like the derrick of 
today. With steam power available for the upper 
courses, Savage seems to have modified the boom of 
Holmes to serve as a nearly horizontal “lever,” on 
which a “wheel carriage” drew the stone inward, to 
its desired position for placement. In other words, 
apparently, the boom became today’s monorail. A 
somewhat obscure, English description of the means 
used to hoist masonry 100 years ago, tells of two de- 
vices. One was a “movable derrick 
crane,” with a vertical post, supported 
by two timber backstays, and a mov- 
able hinged “jib or derrick,” which 
could be today’s boom. This assem- 
bly, of course, corresponded to to- 
day’s stiff-leg derrick, in which the 
back guys are replaced by timber 
members. The other English device 
for raising stones was practically ex- 
actly like today’s traveling crane, and 
that was the name it went by in Eng- 
land, 100 years ago. 

Our construction forebears of over 
a century ago had to use ropes and 
chains for all purposes; there were no 
wire ropes. About the time Savage set 
his first stone, John A. Roebling was 
making the first American wire rope 
cable, in a largely outdoor plant lo- 
cated on a level meadow on his farm 
in Saxonburg, Pa. Wire rope had real 
advantages in construction work, be- 
cause of its superior strength and its 
much less stretch under load. A crude 
sketch, dated 1837, shows that the 
derrick for the monument was guyed 
by chains, which attached to the top 
of the mast and passed over timber 
brackets at the staging level, and 
thence vertically down to weights at 
the ground. In this long length, the 
stretching and shrinking of a rope 
under rain, load, and temperature 
changes would be difficult to control. 


(Continued on page 438) 
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AMERICAN EFFORTS TO SECURE 
Uniform International Coinage, 1863-1869 


The Civil War Stimulated the United States to Play an 


Important Role Aimed at Achieving Uniform International Currency 


By D. G. BRINTON THOMPSON 


HE idea of a uniform coinage among the princi- 
T pal commercial nations is not new and has been 

much discussed, but the unanimous recommen- 
dations of the International Monetary Conference of 
1867 came perhaps the closest to achieving this ideal. 
The United States was not only a member of this 
congress but through its representative, Samuel B. 
Ruggles, played an important role. 

The attempt to unify weights and measures by 
means of the metric system naturally turned men’s 
minds to the great diversity of coinage. While uni- 
fication of coinage had been discussed at earlier sta- 
tistical congresses the matter came to a head at the 
Fifth International Statistical Congress® held at Ber- 
lin in 1863, where a resolution passed in favor of 
assimilating the coins of different countries." * This 
resolution was presented by the United States dele- 
_ Samuel B. Ruggles. This occasion marks the 

st time that the United States had an official rep- 
resentative at the International Statistical Congress 
although unofficial observers attended previous meet- 
ings. The American delegate, Ruggles, was a dis- 
tinguished New Yorker, 63 years of age and of 
commanding presence. He had been a prominent 
Whig, a great figure in the enlargement of the Erie 
Canal, and a noteworthy benefactor of New York 
City, not only by his permanent improvement of the 
street system he also as trustee of Columbia 
College and the Astor Library. He was a personal 
friend of William H. Seward, Secretary of State, as 
well as of Hamilton Fish, Seward’s successor.* 

In August, 1863, Ruggles received a summons to 
Washington from Seward, who insisted, despite his 
reluctance, that Ruggles represent the United States 
at the Statistical Congress that was to meet at Berlin 
on September 6. Appointed on the 14th he “was 
orally but specially directed by President Lincoln, 
and by Mr. Seward, the Secretary of State, to pre- 
sent to the International Statistical Congress at Ber- 
lin such statistical and other evidence of the resources 
of the United States as would exhibit to Europe the 
ability of the National Government fully to maintain 
its legitimate authority in the struggle then pending, 
and to save the American Union from dismember- 
ment and ruin.”> Ruggles’ wide experience in both 
public and private life and his interest in statistics 
made him a good choice for the position. Seward 
had broad motives in taking this action; as Henry 

® Please see numbered references at end of article, page 434. 
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Adams said of the Secretary’s activities in 1863, “Mr. 
Seward set vigorously to work and sent over every 
important American on whom he could lay his 
hands.”¢ : 

Much of the business at the congress had to do 
with a uniform international system of weights, 
measures, and coins. The discussion, particularly in 
relation to coinage, laid the groundwork for later 
important international debate. On this question the 
delegates agreed on two resolutions, which declared 
first, that the number of existing units of money 
should be reduced, should be decimally subdivided, 
and should be of the same degree of fineness; and 
second, that an international congress should be called 
to deal with these problems. Hope was expressed by 
some that the United States and Great Britain would 
agree to a common gold standard, and that something 
would be done to standardize silver coinage on a 
wider basis.? Ruggles “advocated universal unifica- 
tion on the basis of the French gold piece of five 
francs” and declared the effort to establish a fixed 
ratio between gold and silver would prove a “vain 
attempt.”’ The idea of monetary unification on the 
basis of the five-franc gold piece or multiples thereof, 
which was agreed to at the Monetary Conference of 
1867 and will be explained later, may have occurred 
to many but it seems certain that Ruggles was the 
first to bring it before an international body. He prob- 
ably obtained most of his ideas from Henry R. Linder- 
man, Director of the Mint of the United States, who 
had previously outlined the scheme in a letter to the 
Treasury Department.* Ruggles acquired a real en- 
thusiasm for a unified currency among the principal 
nations of the world, and inspired the Chamber of 
Commerce of the state of New York to take consider- 
able interest in the matter. 

With the spirit of a true showman, Napoleon III 
decided to hold an International Exposition at Paris 
in 1867 which should be a wonder to the world for 
years to come. Thirty commissioners, representing 
the United States in various capacities, arrived in 
Paris in March, 1867. Ruggles, Frederick A. P. Barn- 
ard, President of Columbia College, John P. Kennedy, 
and one Smith were appointed to consider a uniform 
system of weights, measures, and coins; Ruggles and 
Kennedy were assigned to the subcommittee deal- 
ing exclusively with coins. Ruggles advocated the 
adoption of a 25-franc gold piece, and Kennedy con- 
curred. Ruggles believed this action proved one of 
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the influences which determined the French Gov- 
ernment to issue a hurried call for an International 
Monetary Conference.’ This conference reached such 
important decisions that a brief review of monetary 
history, particularly in the United States, is advisable. 

The Mint Act of 1792 in the United States provided 
for the free coinage of both gold and silver at a ratio 
of one to 15. Since the ratio between silver and gold 
was 15% to one in the open market, the gold coins 
were undervalued. Because of Gresham’s law or for 
other reasons the gold coins disappeared from cir- 
culation. Almost all of the silver coined was in de- 
nominations of less than $1.00. In 1834, Congress, 
believing the scarcity of gold coin undesirable, 
changed the ratio between the metals to 16 to one by 
reducing the weight of the gold dollar. In the period 
from 1834 to 1860, inclusive, roughly $450,000,000 
in gold was minted, most of it after the gold rush of 
1849. This large amount of gold coinage circulated 
freely and formed a sizable proportion of the cir- 
culating medium. In the same period, total silver 
coinage amounted to less than $150,000,000, only 
$2,700,000 of which consisted of silver dollars. During 
the Civil War both gold and silver coins disappeared 
and paper bills or “shinplasters” came into use even 
in the place of five-cent coins.** ** 

Great Britain had been on the gold standard since 
1816, but she felt concerned over the fate of silver 
in other countries especially because of the large 
amount of silver held in India. France had been on 
a bimetallic standard since the Revolution at a ratio 
of 15% to one. In 1865 France, Italy, Belgium, and 
Switzerland had formed a monetary alliance known 
as the Latin Union with the franc as the unit of ex- 
change. Most of the other states of Europe were on 
a silver standard. 

To return to the Exposition Universelle de 1867, 
Seward received from Berthemy, representing the 
French Government, a formal invitation, dated May 
27, to an international monetary conference to meet 
in Paris on the 17th of the following month to take 
up the “general question of uniformity of coinage.” 
Ever since January there had been a desultory cor- 
respondence between Berthemy and Seward, the 
former inquiring in general terms the latter's opinion 
upon American participation in some a on 
the subject of coinage with the powers that had con- 
cluded the monetary convention of 1865. Seward had 
replied in equally vague terms, expressing his in- 
terest.?? 

Ruggles was busy on the Exposition’s subcommittee 
on coins, which did not finish its labors until June 
17, the very day the International Conference was to 
begin. In May he had an interesting exchange of 
letters with John Sherman, chairman of the Finance 
Committee of the Senate. He wrote to Sherman, then 
in Paris at the Hotel Jardin des Tuileries, telling him 
briefly of the work being done by the subcommittee. 
He added: “May I ask what, in your opinion, is the 
probability that the Congress of the United States of 
America would agree at an early period to reduce 
the weight and Be. ts of our American dollar, to cor- 
respond with the present weight and value of the 
gold five-franc piece in France, and how far such a 
change would commend itself to your own judg- 
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ment.”** Sherman replied next day that although the 
matter had hardly been discussed in Congress, “I feel 
quite sure that Congress will adopt any practical 
measure that will secure to the commercial world a 
uniform standard of value and exchange . . . As coin 
is not now in general circulation with us, we can 
readily fix by law the size, weight and measure of 


future issues . . .”'* The promptness of the reply sug- 
gests that Sherman had previously discussed this 
matter with Seward or Ruggles or both. Seward also 
looked with favor on this plan of unification. 


Opening of Conference 


The International Monetary Conference opened on 
the date set, June 17, with “all the independent sov- 
ereignties of Europe, with the possible exception of 
some small portions of northern Germany” in attend- 
ance, but the United States was the only non-Euro- 
pean country represented. Each nation had one vote. 
The congress agreed to five propositions, namely: 

1. A single standard exclusively of gold. 

2. Coins of equal weight and diameter. 

3. Coins of equal quality, nine-tenths fine. 

4, The weight of the five-franc gold piece, 1612.9 
milligrams with its multiples, to be the unit. Issuance 
of a 25-franc gold piece unanimously recommended 
to serve with half eagle and sovereign as international 
coins. 

5. Coins of each nation to bear the names and em- 
blems preferred by each, but to be legal tenders, pub- 
lic and private, in all. 

The official record of the conference shows that 
Ruggles, the American representative, played an ac- 
tive part in the proceedings. In the ped. part of the 
session he pointed out the importance of achieving 
monetary union without delay, since (because of the 
Civil War) the United States then had no circulating 
coinage to speak of, and since the increased volume 
of coinage in other countries would, if action were 
delayed, make international standardization burden- 
some. Although bimetallism existed legally, he said 
that since 1834 we had been practically on the gold 
standard and had minted only a small number of 
silver dollars.*¢ 

At the third sitting, June 20, the important question 
of the gold standard came to the vote. The conference 
voted unanimously in favor “of adopting the exclu- 
sive gold standard, leaving each state the liberty to 
keep its silver standard temporarily.”*” The delegate 
from the Netherlands cast his vote with a minor 
reservation. Ruggles insisted on the advisability of 
coining a 25-france gold piece to correspond to the 
sovereign and the half eagle, and submitted a written 
argument to that effect. When the question arose 
concerning the date of the next meeting (at which 
time the delegates were to report the action their 
governments were prepared to take on the proposed 
unification of coinage), he argued that it would be 
well not to meet ead May 15, 1868, so as to allow 
our congress a chance to | Fay He was over- 
ruled, however, and February 15 was chosen. The 
conference adjourned on July 6, 1867. 

This international conference is distinguished in 
that it reached a unanimous agreement on a course 
of action. Much credit is due to the committee on 
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agenda; its seven members included Ruggles, with 
Thomas Graham of Great Britain as chairman. The 
American delegate had been prominent in the de- 
liberation, and, moreover had kept in close touch 
with Washington. The international monetary con- 
ferences of 1878, 1881, and 1892 broke up in complete 
disagreement, which indicates poor preparation; for 
an international conference should not be called un- 
less there is some likelihood of a certain amount of 
agreement. Unfortunately, international conferences 
are sometimes called for reasons that are not too much 
concerned with international accord. Berthemy, 
French Imperial Foreign Minister, wrote to Seward 
after the conference, praising our representative 
highly. Both Seward and Hugh McCulloch, Secretary 
of “the Treasury, replied praising the conference on 
the result of its labors.?* ™ 1° 

Seward had requested Ruggles to make “observa- 
tions” of the conference and he was not the man to 
allow such an opportunity to escape. From Paris, on 
November 7, he dispatched a long letter to Seward 
which when printed covered 16 pages.*® He showed 
that 72,000,000 people used the franc; that, whereas 
the United States would certainly not have more than 
$300,000,000 in gold to recoin, and Great Britain 
$500,000,000, the states that used the franc would 
have $1,800,000,000 to remint. Furthermore he wrote: 


We cannot wisely or rightfully remain in continental 
isolation. Integral portion of the mighty organism of mod- 
ern civilization, let us fraternally and promptly take our 
part in the world-wide works of peace . . 

The establishment of the single standard exclusively of 
gold, is in truth the cardinal, if not the all-important fea- 
ture of the plan proposed by the conference, relieving the 
whole subject, by a single stroke of the pen, from the per- 
ple xity and indeed the impossibility of permanently unify- 
ing the multiplicity of silver coins scattered through the 
various nations of Europe. It is a matter of world-wide 
congratulation, that on this vital point the delegates from 
the nineteen nations represented in the conference were 
unanimous — not excepting France itself, so strongly 
wedded by its national traditions to a double standard.”® 


He reasoned that the necessity of changing slightly 
the gold content of the dollar should cause no anx- 
iety, since “no practical inconvenience was experi- 
enced by the Act of Congress of 1834, which reduced 
the weight of the gold dollar more than five per cent.” 

Returning to America in November, Ruggles went 
to Washington, where he presented a report person- 
ally to President Johnson, who “did not seem quite 
to understand the matter.” He also gave both the 
President and Seward a specially minted 25-franc 
gold piece as a gift from the French Government. 
Johnson and Seward wrote letters of thanks to the 
French authorities commending their efforts “to pro- 
duce a common coin for the use of the nations.”*° 

Despite the rare exhibition of international una- 
nimity at the monetary conference, little came of it. 
Ruggles endeavored to press the matter through Con- 
gress. Frederick T. Frelinghuysen, Senator of New 
Jersey, introduced a bill March 3, 1868, to accomplish 
the purpose, and it was referred to the Committee on 
Finance. In that committee it became combined with 
another bill on the subject of coinage, and in an 
amended form reported favorably by the majority. 
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An adverse minority report was also presented. The 
bill contained 10 sections. The first three. were im- 
portant, establishing the weight of the $5.00 gold 
piece equal to 25 francs, fixing the weight of subsid- 
iary silver, discontinuing the silver dollar, and mak- 
ing the new gold coins legal tender for all payments 
“except for such existing bonds of the United States 
as are payable in coin.” This last provision aimed to 
maintain the integrity of the United States in its prom- 
ise to pay in terms of the old dollars and would have 
entailed the expenditure of only a few more pennies 
per dollar.** ** 

John Sherman of Ohio, chairman of the committee, 
made the favorable, and Edwin D. Morgan of New 
York, the adverse, report. The reports of the two sen- 
ators, with Ruggles’ report appended, were published 
by the Senate. Sherman repeated the various argu- 
ments already noted in favor of an international coin- 
age and showed the trifling effect of the change in 
weight of the dollar. Morgan, in his minority report, 
said that the change in the dollar “should be made 
only after the most mature deliberation,” and he 
pointed to the disturbed times as a poor period in 
which to make this weighty decision. Furthermore, 
he saw no valid reason why the dollar as it stood 
should not be the international standard, and he 
added a letter from a Mr. Dunning objecting to the 
franc since its w eight could only be expressed by an 
awkward fraction in the metric system.2*: 2° These 
last two objections were continually raised against 
the suggested standardization. Both the flag-waving 
patriot and the stickler for metric round numbers 
could see no virtue in the use of the franc as a stand- 
ard. On June 9, Sherman, for the committee, asked 
“that the subject be postponed until the next session 
of Congress without further action,” which was 
agreed.** That action seems to have marked the end 
of that particular bill. 

In continental Europe many nations had joined the 
Latin Union, others were seriously considering do- 
ing so, and all the important remaining countries 
seemed favorably disposed to the 25-franc gold piece 
as a standard. In Great Britain the Royal Commission 
appointed to investigate the matter reported in 1868. 
The commission while agreeing with much that was 
done at the monetary conference stated “we do not 
recommend that this country should merely adopt a 
gold coin of the value of 25fr, to be substituted for 
the sov ereign.”** They were frank in describing many 
of the advantages that would accrue if the principal 
nations of the world assimilated their coins but 
doubted whether Great Britain would benefit suffi- 
ciently to warrant changing the value of the sover- 
eign with its attendant difficulties. The tone of the 
report was mild and certainly did not shut the door 
against further negotiations. The Canadian Parlia- 
ment was considering a bill to follow the lead of the 
United States in the matter. 

In December, 1869, Sherman made another attempt 
“to promote international coinage” by introducing an 
appropriate bill. Evidently he ran into some difficulty 
in committee for on February 8, 1870, he offered a 
resolution requesting the President “to write a cor- 
respondence with Great Britain and other foreign 

(Continued on page 432) 


425 





* 








PREPARED IN COLLABORATION 


THE INSTITUTE GAZETTE 


WITH THE TECHNOLOGY NEWS SERVICE 





Robnett Aids Brooks in 
Administration of New School 


NNOUNCEMENT comes from E. P. Brooks, ‘17, 
A Dean of the School of Industrial Management 

at the Institute, of the appointment of Profes- 
sor Ronald H. Robnett as associate dean of the new 
School at M.1.T. In his new post Professor Robnett 
will share with Dean Brooks in the administration of 
the School of Industrial Management which will open 
next autumn. The School was established with a grant 
of $5,250,000 from the Alfred P. Sloan Foundation 
last year, and an additional $1,000,000 was recently 
granted for a program of research on problems of in- 
dustrial management. 

Professor Robnett, who holds the rank of professor 
of accounting in industrial management, has also 
served recently as fiscal officer of the Division of In- 
dustrial Codperation at the Institute. 

A native of Salem, Ore., where he was born in 1905, 
Professor Robnett was educated at the University of 
Oregon, from which he was graduated with the de- 
gree of bachelor of science in 1928. He remained at 
the University of Oregon for four years after his grad- 





M.1.T. Photo 
Professor Ronald H. Robnett 


Associate Dean, School of Industrial Management 
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uation, serving as assistant graduate manager. He 
then did graduate work at Harvard University, re- 
ceiving the degree of master of business administra- 
tion in 1934, the year in which he joined the staff of 
the Institute as an assistant in the Department of 
Business and Engineering Administration. He was 
promoted to the rank of assistant professor in 1937, 
associate professor in 1942, and has held his present 
rank since 1947. During 1942 he served as visiting 
lecturer in accounting at Harvard University. 

Professor Robnett was a member of the Institute’s 
Committee on Educational Survey from 1947 to 1950 
and was a member in 1947 of the Advisory Board on 
Relationships of the Atomic Energy Commission with 
its contractors. In 1948 he served on the Advisory 
Committee Research and Development Contracts of 
the Department of the Army, and in the following 
year was consultant to the chairman of the Research 
and Development Board of the Department of 
Defense. 

Professor Robnett is a member of the National As- 
sociation of Cost Accountants, Boston Chapter, and 
has been a director of that organization since 1937. 
He served as its president in 1944-1945. He is also a 
member of the American Accounting Association and 
of the Chamber of Commerce of Cambridge. 


Campus Room Adieu 


ee 289th dinner meeting of the Alumni Council, 
and the last scheduled to be held in the Campus 
Room of the M.I.T. Graduate House, was called to 
order on April 28 by Alfred T. Glassett, ’20, President 
of the Alumni Association. With 122 members and 
guests present, Mr. Glassett announced that future 
meetings would be held in the Faculty Club in the 
Sloan Building, and expressed appreciation of the 
cordial hospitality extended by the management of 
the Graduate House for the past several years. 

Donald P. Severance, ’38, Alumni Secretary, re- 
ported that a budget for $36,595 for the fiscal year 
1952-1953 had been reviewed by the Committee on 
Audit and Budget and approved by the Executive 
Committee which also appointed, for the following 
year, H. E. Lobdell, ’17, as Executive Vice-president, 
Mr. Severance as Secretary and Treasurer, Henry B. 
Kane, ’24, as Director of the Alumni Fund, and Mad- 
eline R. McCormick, as Assistant Treasurer. 

During April, 10 members of the Institute’s Faculty 
and staff visited 12 alumni clubs from Albany to 
Honolulu. A new club was formed on April 21 in 
Scranton, Pa., when the M.I.T. Club of Northeastern 
Pennsylvania held its organization meeting. Nomina- 
tions submitted by the Committee on Nominations for 
Departmental Visiting Committees were also read, 
and, as another point of business, Mr. Kane reported 
that 6,800 Alumni had contributed $152,000 in the 
current year to the Alumni Fund. 
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Albert F. Sise, chairman of the Faculty Club's 
House Committee, spoke on facilities which the new 
club quarters would offer upon opening on May 7. 

President Killian introduced Professors Ralph E. 
Freeman, Head of the Department of Economics and 
Social Science, and Erwin H. Schell, 12, Head of the 
Department of Business and Engineering Adminis- 
tration. After mentioning briefly the part these two 
men and their Departments were playing in the 
genesis of the School of Industrial Management, Dr. 
Killian presented E. P. Brooks, ’17, Dean. 

In speaking on plans for the School of Industrial 
Management, Dean Brooks pointed out three impor- 
tant advantages which came to the new School. First 
of all, the Sloan Foundation had made available an 
excellent building to house the School, and had made 
a grant of $1,000,000 to encourage research in the 
field of management. In addition, the environment of 
M.I.T. with its extensive background in engineering 
and science was propitious for developing the new 
School. Finally, the Course in Business and Engineer- 
ing Administration, already with an outstanding rec- 
ord of achievement, would become the undergrad- 
uate element of the new School. 

In anticipation of opening the new School in the 
fall of this year, an advisory council was established 
to assist in deve loping policies and long- -range plans. 

Investigations are currently being made in three 
broad areas as a means of crystallizing long-range 
planning for the School. Since industrial management 
is largely concerned with problems of distribution, 
efforts are being examined of the best methods of 
teaching this topic on a functional basis rather than 
dealing with individual products. Another funda- 
mental question to be answered is how best to give 
courses in engineering and science to those planning 
to enter the field of management. Finally, the best 
means must be found to teach students of industrial 
management the social studies through development 
of fundamentals, rather than by exposure to a con- 
glomeration of individual and disconnected topics. 


Brown Heads Course VI 


HE appointment of Professor Gordon S. Brown, 
31, as Head of the Department of Electrical En- 
gineering, has been announced by — R. Killian, 
]r., '26, President. As Associate Head since 1950, Pro- 
fessor Brown has shared administrative responsibility 


‘of the Department of Electrical Engineering with 


Professor Harold L. Hazen, 24. He succeeds Professor 
Hazen who will become dean of the Graduate School 
on July 1, upon the retirement of John W. M. Bunker. 

Born in New South Wales, Australia, in 1907, Pro- 
fessor Brown received the diploma of mechanical and 
electrical engineering in 1925 from the Melbourne 
Technical School. From M.1.T. he received the de- 
gree of bachelor of science in 1931, the master’s 
degree in 1934, and his doctorate in 1938. He joined 
the Department of Electrical Engineering in 1931 as 
ren. assistant, was appointed assistant professor 
in 1939, associate professor in 1941, and became pro- 
fessor of electrical engineering in 1946. 

Professor Brown's work at the Institute, for which 
he is internationally known, has been devoted to the 
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development of measurement and control devices. 
Prior to World War II he was engaged in the design 
and construction of the cinema integraph and an auto- 
matic curve follower. He was appointed director of 
the servomechanisms study at the Institute in 1941 
when the Institute had the only university servomech- 
anisms laboratory in the nation. At the outbreak of 
World War II, Dr. Brown and his colleagues im- 
mediately undertook a program of research for the 
armed services that contributed notably to successful 
operations against the enemy. Since the end of World 
War II, the Institute's Servomechanisms Labora- 
tory, which Dr. Brown headed, has been engaged 
in research on important industrial problems, includ- 
ing the design and construction of control mechanisms 
for the Brookhaven National Laboratory, automatic 
controls for a chemical manufacturing plant, and a 
precision-controlled milling cutter. 

Professor Brown was consultant to the National De- 
fense Research Committee, and a special consultant 
on fire control for the War Department during World 
War II. For his contributions to national research 
problems during the war, he received the Presidential 
Certificate of Merit in 1948. 

Professor Brown is coauthor, with Albert C. Hall, 
37, of a volume on Dynamic Behavior and Design of 
Servomechanisms and, with Donald P. C ampbell, "48, 
Associate Professor of Electrical Engineering, of an- 
other book entitled, Principles of Servomechanisms. 
In addition, he is author of a number of technical 
papers in engineering and scientific publications. 


M.1.T. Photo 
Professor Gordon S. Brown, °31 
Head of the Department of Electrical Engineering 
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L. J. Chu, ’35 





Professorial Progress 


 promcegeer on the Faculty of the In- 
stitute which will become effective 
July 1 include nine who become profes- 
sors, 13 who are advanced to associate 
professor, 26 new assistant professors, 
and nine instructors. 

Members of the staff promoted to the 
rank of full professor are: John C. 
Sheehan and Walter H. Stockmayer, ’35, 
both of the Department of Chemistry; 
Max F. Millikan, Department of Eco- 
nomics and Social Science; Lan Jen 
Chu, ’35, Arthur E. Fitzgerald, 31, and 
John G. Trump, ‘33, all of the Depart- 
ment of Electrical Engineering; Karl W. 
Deutsch, Department of English and 
History; Ascher H. Shapiro, ’38, Depart- 
ment of Mechanical Engineering; and 
Howard F. Taylor, 2-46, Department of 
Metallurgy. 

Assistant professors promoted to the 
rank of associate professor are: Thomas 
M. Hill, Department of Business and 
Engineering Administration; T. William 
Lambe, 2-44, Department of Civil and 
Sanitary Engineering; George C. New- 
ton, Jr., 41, and William M. Pease, *42, 
both of the Department of Electrical En- 
gineering; Thomas H. D. Mahoney and 
Theodore Wood, Jr., both of the Depart- 
ment of English and History; Ernest E. 
Lockhart, ‘34, Department of Food 
Technology; August L. Hesselschwerdt, 
Jr., 31, Brandon G. Rightmire, “41, and 
Warren M. Rohsenow, all of the Depart- 
ment of Mechanical Engineering; J. 
Harvey Evans, Department of Naval 
Architecture and Marine Engineering; 
and Bernard T. Feld and David H. 
Frisch, ‘47, both of the Department of 
Physics. 

Promotions to the rank of assistant 
professor are: Roland F. Beers, Jr., ‘51, 
Department of Biology; Cyril C. Herr- 
mann and Robert G. James, both of the 
Department of Business and Engineer- 
ing Administration; George B. Baldwin, 
‘50, and Mrs. Elspeth D. Rostow, both of 
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K. W. Deutsch 


A. E. Fitzgerald, ’31 





J. C. Sheehan 
W. H. Stockmayer, ’35 
H. F, Taylor, 2-46 
J. G. Trump, ’33 


M. F. Millikan A. H. Shapiro, ’38 


M.I.T. Photos 


the Department of Economics and So- 
cial Science; Charles W. Adams, °48, 
Ernest J. Angelo, Jr., ’49, and Rudolph J. 
Cypser, all of the Department of Elec- 
trical Engineering; Leslie H. Fishel, 
Jr., Robert L. Koehl, James G. Kelso, 
and Arthur Mann, all of the Department 
of English and History; Samuel A. Gold- 
blith, ‘40, and John T. R. Nickerson, 32, 
both of the Department of Food Tech- 
nology; William H. Dennen, ’42, Depart- 
ment of Geology; George H. Allen, °48, 
and Steven A. Coons, 30, both of the 
Section of Graphics; John A. Clark and 
Stephen J. Kline, I-Ming Feng, Erwin G. 
Loewen, "49, Tau-Yi Toong, *48, and 
|. Lowen Shearer, ’50, all of the Depart- 
ment of Mechanical Engineering; Clyde 
M. Adams, Jr., 49, and Earle R. Mar- 
shall, 48, both of the Department of 
Metallurgy; and George E. Condoyan- 
nis, Department of Modern Languages. 

New appointments include Jan R. 
Schnittger who will be assistant profes- 
sor in the Department of Aeronautical 
Engineering. 

Members of the staff advanced to the 
rank of instructor include: William L. 
Maini, 51, Department of Building En- 
gineering and Construction; André R. 
Barbeau, Harold S. Oakes, Jr., Orville D. 
Page, and William A. Youngblood, all of 
the Department of Electrical Engineer- 
ing; Phineas Alpers, Section of Graphics; 
Donald R. Walker, 50, Department of 
Mechanical Engineering; Frederick 

Sanders, Department of Meteorology; 
wal George W. Clark, Department of 
Physics. 

Appointments with the rank of in- 
structor include: Herbert M. Voss, ’50, 
Department of Aeronautical Engineer- 
ing; and Iain Finnie, 50, Department 
of Mechanical Engineering. 

C. B. Biezeno, Professor of Applied 
Mechanics at the Technical Institute of 
Delft, Holland, has been appointed visit- 
ing professor of mechanical engineering 
for the 1952 fall term. 

(Concluded on page 430) 
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BUSINESS IN MOTION 





To ger CrMeaguee on ‘stitial pr : 


This might be called ““The Case of the Mysterious 
Mercury.” It is reported because the solution pro- 
vides an interesting example of the value of indus- 
trial research. A Revere customer who makes tanks 
of Herculoy reported that one of them had devel- 
oped a serious crack about two inches long, and 
thought it must be due to a defect in the metal. 
Herculoy is a silicon bronze with the corrosion re- 
sistance of copper plus the.strength of mild steel. 
It is exceptionally easy to weld by 
standard commercial methods, 
yet the crack occurred adjacent 
to the weld at the tank fitting. 

Herculoy has many admirable 
qualities, which lead to its speci- 
fication for a wide variety of 
products. We seldom hear reports 
of difficulties with it, and such 
cases upon investigation usually 
turn out to be the result of failure 
to follow the quite simple, require- 
ments for successful fabrication, 
requirements which any properly- 
equipped shop can meet. How- 
ever, this crack in the tank, oc- 
curring in the plant of an experienced fabricator, 
did not fall in any usual pattern. So we asked that 
a section, including the weld and the crack, be sent 
to Revere Research Department for study. 

Visual inspection showed no clear-cut reason for 
failure. A specimen cut through the weld was un- 
informative, except that the weld was good. An- 
other micro-section cut through the crack put us 
on the trail. There was a silvery-gray material be- 
tween the grains of the metal, resembling neither 
the Herculoy or the weld metal. In fact, it seemed 
to be a liquid, which had followed the grain boun- 





daries and thus had caused the crack. When the 
crack itself was broken open and examined under 
the microscope, some small beads of liquid could 
be seen. These were positively identified as mer- 
cury. This metal is a very useful one, but it is de- 
structive to copper and copper alloys, and should 
never be allowed to touch them. In fact, some other 
metals in liquid form, such as solders and brazing 
metals, can be corrosive if temperatures are too 
high or maintained too long. It 
is a tribute to American crafts- 
manship that processes such as 
soldering, tinning and brazing 
are practically always accom- 
plished without damage to the 
base metal. 

We have had a number of cases 
in which mercury caused difficul- 
ty, but this time the source of the 
mercury could not be determined. 
The most logical supposition is 
that a mercury thermometer fell 
on the tank, but nobody knows 
for sure. However, we and our 
egustomer now know that mercury 
caused the crack, and that instruments contain- 
ing mercury should be used with care around 
copper and copper alloys. 

This is just one instance of the work of Revere 
Research, which operates a_ well-staffed and 
equipped laboratory. There are many such labo- 
ratories, in every industry, each concerned with 
the practical solution of problems in manufac- 
ture, specification, and use of materials. So, we 
suggest that if you encounter a mystery in mate- 
rials it will pay you to get the facts from your 
supplier’s laboratory. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Pau! Revere in 1801 


Executive Offices: 230 Park Avenue, New York 17, N.Y. 


SEE REVERE'S ‘“MEET THE PRESS“ ON NBC TELEVISION EVERY SUNDAY 
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Speech Sounds Studied 


™ Visiting Committee on the Department of Mod- 
ern Languages*® met on November 2, 1951. The 
following members were present: Messrs. Cooper, 
Cowan, Russell, and Carlson. Senator Flanders, Mr. 
Loomis and Father Walsh were unable to attend. 
Father Walsh, at the suggestion of the chairman, sent 
a substitute, Leon Dostert, Director of the George- 
town University Institute of Languages and Linguis- 
tics in Washington. 

The program began with visits to classes and labo- 
ratories throughout the morning. After a lunch with 
the members of the Department staff the meeting 
proper took place, with reports on the work the staff is 
doing and the philosophy by which they are guided 
in their activities. 

The work of the Department can be divided into 
three types: elementary and intermediate language 
teaching, with acquisition of some facility in speaking 
or reading and an understanding of the mechanism of 

*Members of this Committee for 1951-1952 are: Harry J. 
Carlson, 92, chairman, Robert P. Russell, ’22, Franklin S. 


Cooper, °36, J. Milton Cowan, Ralph E. Flanders, Alfred L. 
Loomis, and Father Edmund A. Walsh, S.J. 


language as goals; advanced language and literature, 
where more mature students are given a broader 
linguistic background or a feeling for the thought and 
life of a foreign country; and research on language, 
that is, the study of language as a branch of the science 
of communication. 

Research on the nature of speech sounds is being 
carried on by three members of the Department, two 
of whom are on a full-time basis and one on half time. 
Little is known at present about the characteristics by 
which speech sounds are identified or discriminated 
by the hearer. Both analysis and synthesis are being 
used to cast light on this problem: analysis, through 
the study of the frequency spectrum of various sounds 
and the study of the transitions between sounds; syn- 
thesis, in an attempt to make human-sounding speech 
sounds artificially, using the data which analysis of 
their frequency spectrum reveals. 

Present results indicate that solutions are near. The 
implications of such solutions would be very great, not 
only for the teaching of speech but also for the branch 
of science and engineering dealing with speech. 

One other research project in a different area has 
been under the administration of the Department of 
Modern Languages for the last two years. This is the 
work of J. Whitney Perry, ’31, on classifying, coding, 
storing, and finding information with a view to use 
with mechanized data-handling equipment both exist- 
ing and future. 








Plans for class reunions and get-togethers, to be 
held in conjunction with Alumni Day on Monday. 
June 9, ad on other dates, are being formulated. 
The dates and places given below have been 
selected by the classes here listed whose members 
expect to hold gatherings this June. 


1892 June 7. Luncheon to be held near Boston. 
Charles E. Fuller, reunion chairman, Box 
144, Wellesley 81, Mass. 

1897 June 10. Luncheon at 1:00 p.m. at Algonquin 
Club, Boston. Special Class table at luncheon 
in Great Court on Alumni Day. John A. Col- 
lins, Jr., reunion chairman, 20 Quincy Street, 
Lawrence, Mass. 

1900 June 10-12. The Pines, Cotuit, Mass. Elbert G. 
Allen, Secretary, 11 Richfield Road, West 
Newton 65, Mass. 

1902 June 6-8. 50th reunion at Coonamessett Ranch 
Inn, North Falmouth, Mass. Claude E. Patch, 
reunion chairman, 862 Park Square Building, 
Boston 16. 

1907 June 20-22. Oyster Harbors Club, Osterville, 
Mass. Bryant Nichols, reunion chairman, 23 
Leland Road, Whitinsville, Mass. 

1912 June 6-8. Snow Inn, Harwichport, Mass. Al- 
bion R. Davis, 11 Vane Street, Wellesley 81, 
Mass., and Ernest W. Davis, 6 Chapman 
Street, Arlington 74, Mass., are the reunion 
cochairmen. 

1916 June 6-8. Coonamessett Ranch Inn, North 
Falmouth, Mass. Ralph A. Fletcher, Secre- 
tary, P. O. Box 71, West Chelmsford, Mass. 





Class Reunions 





1917 June 6-8. Wentworth by-the-Sea, Portsmouth, 
N.H. Stanley C. Dunning, reunion chairman, 
105 Irving Street, Cambridge 38, Mass. 

1921 June 9. Class get-together in afternoon at Hotel 
Statler on Alumni Day. 

1922 June 6-8. Sheldon House, Pine Orchard, Conn. 
Raymond C. Rundlett, reunion chairman, 6 
Vine Street, Bronxville, N. Y. 

1923 June 9. Class get-together at 5:00 p.m. at Ho- 
tel Statler on Alumni Day. 

1925 June 9. Class get-together at 4:00 p.m. at 
Hotel Statler on Alumni Day. 

1927 June 6-8. 25th reumon at Oyster Harbors Club, 
Osterville, Mass. Glenn D. Jackson, Jr., re- 
union chairman, 54 Lenox Road, Summit, 
N. J. 

1932 June we Curtis Hotel, Lenox, Mass. Thomas 
E. Sears, Jr., reunion chairman, Park Square 
Building, 31 St. James Avenue, Boston 16. 

1937 June 6-9. Weekapaug Inn, Weekapaug, R. I. 
Philip H. Peters, reunion chairman, 14 Cush- 
ing Road, Wellesley Hills 82, Mass. 

1942 June 7-8. Hotel Griswold, New London, Conn. 
Charles A. Speas, reunion chairman, 17 
Crown Ridge Road, Wellesley 81, Mass. 

1947 June 6-8. Cliff Hotel, Scituate, Mass. James L. 
Phillips, reunion chairman, Masconomo 
Street, Manchester, Mass. 


For additional information and the latest de- 
tails please consult the class secretary or the re- 
union chairman, so that you may make satisfactory 
arrangements for attendance at your reunion. 
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“TECHNOLOGY 


is very much at home here 


Laboratory Instruments 


Staffed by many MIT graduates, Technology Instrument Corporation is actively 
engaged in manufacturing a unique line of superb measuring instruments 
for both the laboratory and industry . .. Impedance Measurement Z-Angle Meters... 
Phase Meters . . . Primary and Secondary Phase Standards . . . 
High Gain Wide Band Decade Amplifiers . . . R-F Oscillator. 


Precision Potentiometers 
The Technology Instrument Corporation is also a leader and pioneer in the 
newly developed industry manufacturing precision linear and non-linear 
potentiometers and is setting the pace for both accuracy and versatility. 
These potentiometers are designed for application in computing devices, 
instrumentation, electronic control and servo mechanisms — wherever 
extreme electrical and mechanical precision is an essential requirement. 


wcvcmee TECHNOLOGY RISFRUMENT. CORP. 


537 MAIN STREET 6 ACTON * MASS, 
° 
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BARNSTEAD 
DEMINERALIZERS 
PROVIDE LOW-COST 


PURE WATER 


for ¢ Electroplating © Anodizing 
© Photographic Solutions 
© Salt-free Rinse Water ¢ Silvering 
And Hundreds of Other Applications 

























Barnstead Four-Bed Four-bed Barnstead Demineralizer 
Demineralizer provides pure produces pure, sparkling-clear rinse 
water for hot seal tank in water for pharmaceutical plant. 200 
anodizing. 30 gal/h. gal/h. 











Two-bed Barnstead 
izer providing pure, high resistance eae tk 


water for electronic mfgr. 1000 gal/h. 1000 gal/h. 


Four-bed Barnstead Deminerai- 













Selection of the best size and type of demineralizer for 
your operation depends on the nature of your raw 
water supply, flow rate needed, daily demand, and 
degree of purity required. Send a sample of your 
water to our Laboratory and Barnstead Engineers will 
perform the necessary analysis without obligation. 








PROMPT DELIVERIES WRITE FOR FREE CATALOG 


#2arnstlead 





STULA STERILIZER CO 


65 Lanesville Terrace, Forest Hills, Boston 31, Mass 
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UNIFORM INTERNATIONAL 
COINAGE, 1863 - 1869 


(Continued from page 425) 


Powers . . . to promote the adoption . . . of a common 
unit and standard of an international gold coin- 
age. wr hes 
The Senate acted favorably and in due time Sec- 
retary of State Fish made the requested inquiries, 
but before he did certain events in the House modi- 
fied his action. William D. Kelley, congressman from 
Philadelphia, on February 7, 1870, introduced a bill 
“to promote the establishment of an international 
metrical system of coinage” and about a month later 
Samuel Hooper, Representative from Massachusetts, 
introduced a bill “to promote international coin- 
age.”** Both bills were referred to the Committee on 
Coinage, Weights, and Measures. Hooper's bill 
largely followed Sherman’s in the Senate, which em- 
bodied Ruggles’ ideas. Kelley’s bill followed a radi- 
cally different plan and represents one of the main 
rocks on which the proposition of international coin- 
age foundered in Congress. It provided for a gold 
dollar of exactly one and one half grams of gold, 
thereby suiting the metrical purists; this coin to be 
the standard, a stipulation which pleased those who 
believed that the dollar should be “almighty” in the 
world as well as in America. He criticized the Ameri- 
can representative for not upholding the dollar at 
Paris and then in a polemic that dodged the main is- 
sues argued that more people did not, than did, use 
the franc and that the population of America was 
increasing faster than that of France. This was all 
very true, but as later speakers pointed out had little 
bearing on the subject. He also showed that his new 
dollar would blend perfectly with many of the Ger- 
man currencies, and made such a point of this fact 
that his system became known as the German scheme, 
as opposed to Ruggles’ French scheme.** Replies to 
Kelley were delivered by Hooper and Clarkson N. 
Potter, a New York congressman. Hooper demon- 
strated that Kelley’s measure would require both the 
British and the Latin Union to raise the gold content 
of their currencies to an appreciable extent, though 
it was notoriously more difficult and inconvenient for 
a country to raise the bullion content of its coinage 
than to lower it; and that, moreover, no other nation 
had ever agreed to this scheme, while Ruggles’ plan, 
whatever its failings, had been agreed to in principle 
by representatives of all the principal nations. He dis- 
missed the even weight idea as of no importance, 
since coins were not used as weights. Potter supported 
Ruggles’ idea and quoted the really important sta- 
tistics on the world’s gold coinage: 


Amount of Current Gold Coinage 
Nations using or agreeing 


NN WEE 6 nd wasnsak os 000% 0008's $1,450,000,000 
Nations using or agreeing 

RO IEE 5h sinks cc cercesass 450,000,000 
Nations using or agreeing 

ES he 200,000,000 
Nations using or agreeing 

to other currencies ..........ccce0% 300,000,000 


(Continued on page 434) 
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RUEGGCEOIZEOD hy WESTON 


Especially designed and built to meet the severe requirements of the specifi- 
cation for ruggedized instruments, MIL-M-10304. (Sig. C.) 
Real ruggedizing has been obtained not merely by stoutening and shock- 
mounting the instrument components . . . but by entirely mew designs, 
employing new materials and new techniques developed especially for this 
purpose. 
The result is an instrument that will continue functioning dependably 
under severe conditions of shock, vibration, temperature and humidity . . . 
conditions heretofore considered beyond the capabilities of such devices. 


WESTON RUGGEDIZED INSTRUMENTS are available as d-c voltmeters, ammeters, 
milliammeters and microammeters in 242" and 342" sizes. Information on request. WESTON 
Electrical Instrument Corporation, 617 Frelinghuysen Avenue, Newark 5, New Jersey, 
manufacturers of Weston and TAG instruments. 
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Moreover, he pointed out that the United States 











(to 1000 KVA) 







' Constant Current 
gulators (Static Type) 


Many nationally known labora- 
tories and manufacturing plants use Hevi Duty 
Electric Heat Treating Furnaces where maxi- 
mum performance is desired. 


Hevi Duty specialty transformers are used 
extensively in the electrical control of indus- 
trial machinery and plant power distribution. 


Airport and street lighting have been made 
safer and maintenance costs have been re- 
duced through the use of Hevi Duty static type 
Constant Current Regulators. 


Write for descriptive bulletins 


HEV] DUTY ELECTRIC COMPANY 
HEV-IEDUTY 


ELECTRIC EXCLUSIVELY 





HEAT TREATING FURNACES ° 
DRY TYPE TRANSFORMERS—CONSTANT CURRENT REGULATORS 


had no specie in circulation, while the five-franc gold 
piece was used in many countries that did not offi- 
cially adhere to the franc.*® *° 

In June, Fish proceeded to communicate with the 
foreign governments in accordance with the resolu- 
tion of the Senate of February 8. It is significant that 
George Bancroft, the noted historian, our Minister to 
Prussia, in acknowledging the circular from Berlin, 
should write, “The tendency here is strong toward 
the adoption of the five and twenty-franc gold 
piece.”** But all these efforts proved sterile. In any 
event the Franco-Prussian War would probably have 
put an end to the attempt at a monetary union on the 
basis of the franc, although if standardization had 
taken place in 1868 it might have survived the war. 
The gold standard which the International Monetary 
Conference of 1867 enthusiastically supported was 
shortly adopted by the nations of continental Europe 
most of whom had been on a bimetallic or silver stand- 
ard. The American representative at the conference 
was one of the strongest supporters of the gold stand- 
ard which is interesting in view of the terrific politi- 
cal fight that ensued a few years later before gold 
became the official standard in the United States. The 
New York Times of July 9, 1867, commented editori- 
ally on the work of the Congress, “Whether we shall 
ever accept this standard or not it is unquestionably 
as good a one as it is possible to choose.” 


REFERENCES 

‘Report from the Royal Commission on International 
Coinage, London, 1868. 

*Reports of Samuel B. Ruggles, Delegate to Interna- 
tional Statistical Congress at Berlin — printed by order of 
New York Assembly, Albany, 1864. 

8Thompson, D. G. Brinton, Ruggles of New York (New 
York: Columbia University Press, 1946), $2.75. 

‘Strong Diary, Diary of George Templeton Strong, pho- 
tostat of manuscript at Columbia University, August 17, 
1863. 

*Ruggles, Samuel B., “Internationality and International 
Congresses,” New York, 1870, page 7 [being Executive 
Document #7 Senate, 42d Congress, Ist Session]. 

*Adams, Henry, The Education of Henry Adams, page 
146 (New York: The Modern Library, 1931), $0.95. 
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FEATURES 


Resolving power 30 au— freedom from 
astigmatism — ease of alignment — distor- 
tionless image at all magnifications — 
consistent high image quality at direct 
magnifications up to 20,000X. 


The image of the specimen does not rotate 
with changes of magnification; this is of 
particular importance in stereo studies. The 
electrical center in electrostatic lenses co- 
incides with the geometrical center, there- 
fore, alignment is simplified. 


Electron gun is of high intensity and 
efficiency — filaments are easily and quickly 
replaceable — adjustment for pinhole posi- 
tion and beam alignment can be made 
during instrument operation — specimen 
holder permits manipulation in three trans- 
lational motions. 


Power supply is small, compact and easy 
to service — output voltage is variable 
making operation possible over a wide 
range without change of focus. 


Large area viewing screen—built-in camera 
arrangement without air lock — specimen 
holder permits rapid change and setting 
of specimen. 


Adaptable for electron diffraction tech- 
niques — stereo electron micrographs. 


Bulletin 807 Sent Upon Request 


FARRAND OPTICAL CO., Inc. 


Engineers, Designers and Manufacturers 


PRECISION OPTICS, 
BRONX BLVD. 


ELECTRONIC AND SCIENTIFIC 
NEW YORK 70, N. Y. 


& E. 238th ST., 





INSTRUMENTS 


, | 





FLETCHER 


H. E. FLETCHER COM PANY 


WEST CHELMSFORD, MASSACHUSETTS 
@ LOWELL 7588 
104 EAST 40TH STREET, NEW YORK 16, N. Y. 
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7Barnard, Frederick A. P., Letter to the President and 
Members of the International Congress Assembled at 
Geneva, (London, 1874). 

‘Report from the Royal Commission, opus cited, page 
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*Diplomatic Correspondence, 1:345-350 (Washington, 
D.C., 1867). 

1°Wright, Chester W., Economic History of the United 
States (New York: McGraw-Hill Book Company, 1941), 
$4.00. 

11Watson, David K, History of American Coinage (New 
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‘2 Diplomatic Correspondence, opus cited, page 295 ff. 
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to Sherman, page 40 (May 17, 1867). 

14Jnternational Coinage, opus cited, Sherman to Rug- 
gles, page 41 (May 18, 1867). 
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Vid. 

‘6Diplomatic Correspondence, opus cited, page 316, 
Proces verbaux of conference. 

17 Diplomatic Correspondence, opus cited, page 320. 

‘SDiplomatic Correspondence, opus cited, page 356, 
Seward to Berthemy (September 16, 1867); McCulloch to 
Seward (September 26, 1867). 

'°Strong Diary, opus cited, November 27, 1867. 
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President Johnson (November 5, 1867); President Johnson 
to Dumas (November 27, 1867); Dumas to Seward (No- 
vember 5, 1867); Seward to Dumas (November 27, 1867). 

*1Congressional Globe, Part 2, page 1621, 40th Con- 
gress, 2d Session. 

*2International Coinage, opus cited, pages 8, 9. 

23International Coinage, opus cited, pages 10-18, Re- 
port of Senator Morgan. 

*4Congressional Globe, Part 3, page 2959, 40th Con- 
gress, 2d Session. 

*5Report from the Royal Commission, opus cited, page 
AVIII. 

*6Congressional Globe, Part 2, page 1097, 41st Con- 
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*7Kelley’s Bill, H.R. No. 1113, and Hooper’s Bill, H.R. 
No. 1542, 41st Congress, 2d Session. 
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GEORGE W. McCREERY CO. 


Building Construction 


126 NEWBURY STREET BOSTON, MASS. 
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Since its incorporation in 1917, the 
American Stores Company has 
grown into an organization of over 
700 self-service markets and over 
1,200 stores employing about 
18,000 persons in seven eastern 
States and the District of Columbia. 
The 17-acre Philadelphia bakery 
and warehouse services 900 of the 
company's Acme self-service super- 
markets and American Stores in 
eastern Pennsylvanio and southern 


New Jersey. 
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for American Stores Co. 


GRAVER ftabricates 


20 Giant Siles 






rN 
“" 


AT WORLD’S LARGEST 
AUTOMATIC BAKERY 


For American Stores’ new 17-acre bakery and warehouse in 
Philadelphia, Graver supplied twenty bins where flours and 
sugars, conveyed by air suction from specially designed hopper 
railroad cars, are stored in readiness for automatic mixing. This 
air-conveyor system—of which the Graver silos are a part—is 
the first of its kind in any automatic bakery. The battery of 
Graver-built storage bins has a capacity of 1,200 tons. Each bin 
is 8’ in diameter and 90’ high. 


It is significant that American Stores should turn to Graver to 
fabricate these high steel structures, since it indicates once 
again the wide range of industries which regularly recognize 
Graver’s leadership as a manufacturer of storage vessels of all 
kinds. Fabricated with utmost care, these bins are one more 
example of the quality craftsmanship and individual attention 
which characterize every Graver product. 


GRAVER TANK & MFG. CO.NC. 
EAST CHICAGO, INDIANA 


NEW YORK + CHICAGO «+ PHILADELPHIA - DETROIT- WASHINGTON 
CINCINNATI - CATASAUQUA, PA. +» HOUSTON + SAND SPRINGS, OKLA. 


GRAVER : 
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If You Need 
Additional Manufacturing 
Capacity 


CALL IN 


LIQUID:s 


CONTRACT MANUFACTURING DIVISION 





<—@® Capacity and manpower avail- 
able on Machine Shop, Sheet Metal and 
Woodworking facilities for industrial or 
defense contracts. 


Write for illustrated booklet “Special Con- 
tract Department” which lists and describes 
facilities. 








Contract Manufacturing Division 


THE LIQUID CaRsonic CORPORATION 

3100 South Kedzie Ave. Chicago 23, Illinois 

Mansfacturers of Brewing and oumee Machinery. Seda F bas 
Welding Equipment, C8, Gas, Dry lee, Oxygen and Medica! Gases 


SPECIALISTS in 
PIPE FABRICATING 


Butt Welds * Bending All Types 
Coiling * Machining * Threading 
Beveling ® Lining * Pickling * Galvan- 
izing * Sand Blasting * Preheating ® Stress 
Relieving * Testing. 


















TO MEET THE 
MOST 
EXACTING 
a aGiai@:) 

TIONS 


PIPE — Wrought Iron — Steel © Structural Cast 
Iron © Copper Steel * Seamless ® Electric Weld 
Spiral, Lap Butt Weld * Shore Dredge * SPEED-LAY. 


PILING — Sheet piling, lightweight — 
Tubular—all size. 


PILE FITTINGS — All 
types and sizes 
for steel and 

wood. 















ALBERT 


PIPE SUPPLY CO. 


BERRY AT NORTH 13th STREET 


BROOKLYN 11, N. Y. 
S. G. Albert '29 


OF YANKEE GRANITE 


(Continued from page 422) 


Every four courses of the wall stones (about 1] 
feet) the derrick was raised, perhaps by unshipping 
the boom and using it as a lesser mast to raise the 

mast proper. Square timber sticks were then begin. 
ning to be used for staging, instead of the round 
trunks of small trees and saplings previously used, 
A sketch of the monument shows a squared timber 
stage for pointing the joints. Such a stage could be 
much more easily erected, and was more reliable 
than the round sticks, tied at the joints by cords. 

On paper, Willard had performed the painstaking 
task of dimensioning every stone, each with its top 
(the build) a little narrower than its bottom (the bed), 
so that the true taper of the obelisk would be main. 
tained. To set the stone to line was the chore of the 
erecting force. On the top of the stone already in 
place lime mortar was spread, enriched with hydrau- 
lic cement, and with a sprinkling of iron filings. (A 
popular, modern, commercial waterproofing com- 
pound utilizes the fact that, upon oxidizing, iron parti- 
cles mixed with the cement mortar expand, thus re- 
ducing the voids and producing a denser mass when 
the mortar sets.) 

Temporary wooden wedges would be placed at 
the corners of the stone already in place, to support 
the heavy new stone until the mortar had hardened. 
When the ponderous stone had been speedily raised 
from the ground to a level a few inches above the 
mortar, the engine would be stopped; the derrick 
adjusted to right or left, and in or out, until the stone 
was very closely in line. Next, riggers would push on 
the bridle chain which attached to the two lewises in 
the stone’s top surface, guiding it to its true position in 
its gentle descent as the engine lowered it the few 
inches needed to bed it. A tiny fraction of an inch “out- 
of-line” would be serious, for such errors if repeated, 
or if not compensating, would visibly throw the 
monument out of line. On a light stage high above 
the ground, bracing themeelves es against gusts of 
wind, the riggers would be intent on the necessity 
for such accuracy, but not forgetting their own 
ae: for no careless workman could work for 
Savage. They would remember that, while laying the 
last stone of the 12th course, at the southwest corner, 
one man had been pushed off (the only death on the 
project). 


Profitable Project 


Happily, the good riggers raised their monument, 
course by course, to the top. They were under a boss 
who knew his trade, and he was making money — 
the sign of content on any construction project. 
(Savage made some more money after the monu- 
ment was finished, when he retained the steam 
engine that had been used for hoisting stone, for 
the purpose of raising a passenger car to the top. 
For the car ride he collected $0.20, as against the 
$0.125 for visitors who climbed the stairs.) 

The practical riggers would not be disturbed at 
the proposal, advanced when the monument neared 

(Continued on page 440) 
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1952 PUMP ENGINEERING HANDBOOK 
The Research Has Been Done For You 
‘PUMP ENGINEERING DATA”’ has been compiled for professional and student 


engineers who want their information in one 
volume. Designed for ease for use, with tables, 
diagrams, and charts. 


«++ was assembled by experts to 
(i provide the most pertinent and 

















up-to-date material for pump 
engineering. Substantially 
bound in maroon and gold—con- 
tains over 400 pages. 


*** covers pumping problems encountered in build- 
ings, waterworks, sewage treatment plants, oil refineries, 
mines and quarries, irrigation, power plants, food and 
chemical plants, paper mills, and in many other applications, 


Send today for your copy of 


“PUMP ENGINEERING DATA” $3.00 


WHEELER-ECONOMY PUMPS 


ECONOMY PUMPS, INC «© Division of C. H. Wheeler Mfg. Co. 
Sedgley at 19th and Lehigh «+ Philadelphia 32, Penna. 


1 -.. that you can Clean Condenser Tube weil 
without Downtime or Loss of Pressures 


C. H. Wheeler Reverse Flow Condensers are “Self-Cleaning”. Electrically, hydraulically or 
manually operated sluice gates within the condenser reverse the flow of water in the 
tubes to flush debris and marine growth away from tube sheets. 


2 -.. that there are Vacuum Pumps with No Moving 
Parts ... and often requiring No Extra Power ® 


C. H. Wheeler Tubejets convert waste steam into useful vacuum for pumping, refrigera- 


tion, etc. 
3... that a Cooling Tower can be Built to Blend with a 7 
Building—or to Stand Alone against Hurricane Winds s 


C. H. Wheeler Water Cooling Towers may be sheathed with any building material to 
hermonize with an architectural plan. Sturdy construction is guaranteed for performance 
and durability. 


4... that Material will Grind Itself into Particles 100 


Times Finer than the Human Eye Can See ® 
C. H. Wheeler Fluid Energy Reduction Mills reduce materials to sub-micron particle sizes. 
Material is conveyed by air, steam or any gas or vapor in a closed circuit at supersonic 
speeds causing particles to reduce themselves by repeated shattering contact with one 
another, 








Bulletins mailed on request. 


19TH & LEHIGH AVENUE, PHILA. 32, PA. 
DIVISION OF HAMILTON-THOMAS CORP. 
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OF YANKEE GRANITE 
Se Lt (Continued from page 438) 


its top, that the apex be modified to form a platform 
to accommodate visitors. Aesthetic Bostonians were 
much disturbed at this proposal. Happily, the 
Bunker Hill Monument Association voted down this 
architectural atrocity. 





These Choppers convert low level DC 
into pulsating DC or AC, so that servo- 
mechanism error voltages and the out- 
put of thermocouples and strain gauges 
may be amplified by means of an AC 
rather than a DC amplifier. They are 
hermetically sealed, precision vibrators 
having special features which contrib- 
ute to long life and low noise level. 


















High Capstone 


On Saturday, July 23, 1842, several hundred of 
our early rising Bostonian ancestors rose earlier than 
usual to arrive at the monument at 6:00 a.m. On 
the ground at the base, they studied the capstone; 
a small stone pyramid, three feet, six inches high, 
stoutly lashed to the derrick hook, and with an 
American flag at the top. Standing on the capstone, 
firmly grasping the hoisting rope, Colonel Charles R. 
Carnes waited for the signal to hoist. When the clock 
struck six, a signal gun was fired, and the capstone, 
bearing the good colonel, started up. In 16 minutes 
it had reached the top; at 6:30 a.m. it had been 
bedded, and a national salute announced to all 
Boston that the Bunker Hill Monument was com- 
pleted. 

By railroad, great multitudes came to Boston for 
ee ee te the dedication of the Bunker Hill Monument, nearly 
a year later, on June 17, 1843. Unlike the time of 18 
years earlier, when the cornerstone had been laid, 
stagecoaches were not the main conveyance for 
THE ORIGINAL SWING BOOM MOBILE CRANE WITH visitors to Boston. Indeed they were decidedly on 
FRONT-WHEEL DRIVE AND REAR-WHEEL STEER the way out, and would soon be but symbols of an 
era of traveling discomfort, as the railroad com- 


VINA GA pletely took over. President Tyler and his cabinet 
IR fal LN £ Ja] attended; Daniel Webster matched with sonorous 
eloquence his famous speech at the laying of the 


MOVES LOADS | cornerstone, and there were still 13 very aged sur- 
yl viving veterans of the battle able to attend. 

EASIER - FASTER - 

SLASHES COST OF 

MATERIALS HANDLING Seven years later (1850), two Harvard professors 


checked with elaborate apparatus, paid for by mem- 

bers of the Bunker Hill Monument Association and 

the Massachusetts Charitable Association, the fa- 

mous experiment of Foucault which used a long 

pendulum to prove the daily rotation of the earth. 

Suspended in the newel by an annealed wire, 210 
(Continued on page 442) 


WRITE FOR CATALOGS... 
#246B, 60 cycles, AC 
#280, 400 cycles, AC 








Foucault’s Experiment 


At your service 24 hours 
every day because it is gas- 
oline-powered (no layups 
for battery charging).Works 
inside and outside your 
plant. KRANE KAR serves 


also as an auxiliary to ex- 5 Cc. CORRIGAN CcO., INC. 










isting crane facilities .. . 
KRANE KAR handles loads at and as an emergency tool Con veyers 
Sides as well as at Front. ; 7 Let is oe Es : 
° for plant maintenance. Le ENGINEERS » MANUFACTURERS + ERECTORS 

Gas or Diesel. Pneumatic or solid us show you. Ask for Bulle- 6 
rubber tires; 9 to 37 ft. booms or tin No. 79 or for a Sales- Coal Handling Sycteme 
adjustable telescopic booms; elec- Engineer. Material Handling and Processing Equipment 
tric magnet, clamshell bucket, and ie Portable Conveyers 
other accessories available. 112, 242, 5 and 10 ton capacities. - 








Distributors for 
Jeffrey Manufacturing Co. 
41 Norwood Street, Boston 22, Mass. 
Tel. GEneva 6-0800 


SILENT HOIST & CRANE CO. 


891 63rd ST., BROOKLYN 20, N. Y. 
Eric Martin Wunsch, Il, '44 
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1902 Stith Anniversary 1952 


“Look Ahead In All Kinds of Weather” 


Have You Adjusted Your Insurance 
To TODAY'S VALUES? 


Time to take new bearings? Time to check all your insurance policies? 
Time to make your coverage realistic in the face of new values, new 
conditions, new laws, new regulations? ... It will pay you to take time 
today to learn what FAIRFIELD & ELLIS can do to make your insur- 


ance coverage jibe with current conditions. 
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The Doeicam Microsyn is an electro-magnetic four pole, 
construction, 


reluctance bridge unit providing rugged 


applications: : 
Position Indicator Pap ts dievlangiend with high 
ratio. 


SUISSE Cia operates asc torsional spring with 
adjustable stiffness coefficient. 
ITER ILIM < oxctsation and indcpncner ot chat 


rotation. ; 
Pit | — offers an inductance thet varies 
iob e Inductor Gocartgciatt detains 


The Doeicam Microsyn can be designed for specia! 
applications in a wide variety of sizes. Units ore 
evailable in instrument housings or as rotor and 
stetor combinations to provide for in- 
dividual mounting. 

For more details, write to- 







CORPORATION 
56 Elmwood Street, Newton 58, Mass. 
Gyroscopic Flight Test and Control Instrumentation 

SYNCHROS - SERVOMECHANISMS + MICROSYNS 
ELECTRONIC INVERTERS « ~TIMETERS” . ~PERI-METERS” 


Position Indicctor 
Type 1C-O01A 


memo to- 
DESIGN ENGINEERS ® 





RUBBER Parts and Products 
While your new designs are still on the draw- 
ing board investigate the wide possibilities 
of modern rubber for lower cost, higher effi- 
ciency applications. Today’s compounding 
techniques have developed special prop- 
erties and characteristics that resist or over- 
come problem conditions beyond the control 
of materials formerly used for the purpose. 
Our laboratories invite 
problems involving the 
most meticulous specifica- 
tions. May we assist you? 


PROCESS COMPANY 
NEW BEDFORD, MASS..U.S.A. * 





Address all corr rT to 774 Belleville Ave., Mow Bedford, Mass. 
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OF YANKEE GRANITE 
(Continued from page 440) 


feet long, the oscillations of a pointer, attached to a 
31-pound British cannon ball relic of the battle, were 
observed; and its plane of swing was seen to revolve 
during the day from right to left of the observer. A 
sudden shower on a previously bright day compli- 
cated the experiment, until Professor Eben N, 
Horsford discovered the reason. Cooled by the rain 
the monument’s exposed face contracted; its apex 
moved correspondingly and carried the point of 
suspension of the pendulum with it. As observed 
years later on the Washington Monument, Horsford 
deduced that the side of an obelisk, exposed to the 
hot sun, expanded, and that its apex followed the 
sun in the sun’s travel from east to west. Such 
motion is tiny, and the ingenuity of the apparatus 
to observe it was notable. The path of the orbit of 
the bob, registering both the earth’s rotation and the 
effect of varying heat on the monument’s sides, was 
described as an irregular ellipse with a major axis 
of one-half an inch. 


Today 


Two hundred thousand persons visit Bunker Hill 
every year. Of these visitors 20,000 pay their $0.10, 
and presumably climb the 294 granite steps to the 
top.’? Very few Bostonians are among these visitors.’ 
They are of various types: honeymooners and casué ' 
tourists, whose list of the sights to be seen in historic 
Boston includes the monument, and _ historically 
minded youngsters, one of whom was recently 
caught in a heated argument with his father as to 
where the order was to “wait ‘til you can see the 
whites of their eyes.” Surely, the stout young man 
who recently lugged 25 pounds to the top —his 
young daughter — was not typical. 

The evidence that the monument is probably the 
most popular of the historic shrines of old Boston 
would be as pleasing to the charter members of the 
Bunker Hill Monument Association as to the present 
members of this venerable society, which lists among 
present and past members, 30 generals, 12 admirals, 

(Continued on page 444) 


11Estimate of custodian from a review of his register, 1951 

12°Those pangs of conscience he feels every June 17 are as 
close as the average Bostonian ever comes to climbing Bunker 
Hill Monument.” — Boston Globe, June 18, 1951 


LICENSING ARRANGEMENTS WANTED 


We wish to acquire patent rights on electrical compo- 
nents, instruments, or accessories used in the following flelds: | 
| 

RADIO, RADAR, OR TELEVISION. TELEPHONE, 

TELETYPE, oR SOUND | 

AIRCRAFT } 


TELEGRAPH, 

ON FILM PUBLIC UTILITIES 

Our preference is for items that have linited rather than | | 
mass markets. We have a particular interest in switches and 

relays, also in telephone parts and accessories 





All replies to be held confidentia!. Please write to Box G 
Technology Review 
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, Some Things YOU Should Know About 


pli- 


N. e 
ain The Tax on Your Life Insurance 


> 





pex 
of 
ved 
ord 
the 
the , oe 
ach Your life insurance is subject to the Federal 
tus estate tax just as are your securities, your real 
of estate and your business interests. 
the 
or The way you arrange your life insurance may in- 
LX1S 
crease or decrease the tax on your whole estate. 
This is particularly true since 1948 when the tax 
law first allowed a “marital deduction”. 
Lill To minimize taxes, and to provide a better finan- 
cial future for your family, it is essential that you 
he ° “fe ‘ 
van integrate your life insurance into the plans you 
>. . 
ial have made for distributing all your other assets— 
ric whether or not the other assets are jointly or 
lly individually owned. 
tly ; 
ve We shall be glad to work with your lawyer and life underwriter in helping 
e 
eo you work out such an overall estate plan. 
lis li pris : . - . 
We invite you to visit or write our Trust Department for a copy of our 
he booklet, ‘““The Tax on Life Insurance’. It may help you conserve more of 
mn your life insurance for your beneficiaries. 
ne 
nt 
a) 


st The 
: New England Trust Company 
.: 135 DEVONSHIRE STREET 
At the Corner of Milk Street 
BACK BAY BRANCH : : 99D NEWBURY STREET 


BOSTON, MASSACHUSETTS 
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your specifications. 


For information and sam- 
les write to the World's 
rgest Manufacturers of ‘ PRODUCT FoR 

solid braided Cotton Cord. ASTING ECONOMY 


o 


CORDAGE WORKS 
BOSTON 10, MASSACHUSETTS 








When you need any of the many different kinds 
and sizes of hollow braided or solid braided cotton 
cord, or plastic cords, call on us. We can usually meet 











SIMPLEX 


ANHYDROPRENE CABLES 


Lightweight, small-diameter cables that 
promise low-cost, trouble-free service as 
underground primaries and secondaries, as 
transformer leads and pole line risers, in 
signal and control circuits, and when used 
for plant and shop and instrument wiring. 


Consist only of a coated copper conductor, 
Anhydrex insulation, and a thin neoprene 
jacket. 

Anhydrex insulation assures high dielectric 
strength and exceptional stability in wet 
locations. The neoprene jacket provides pro- 
tection against rough handling, oil, grease, 
corrosive chemicals, light and flame. 


Get detailed information plus specification 
data by writing today for Bulletin 115. 


SIMPLEX WIRE & CABLE CO. 


79 SIDNEY STREET, CAMBRIDGE 39, MASS. 





OF YANKEE GRANITE 
(Continued from page 442) 


12 Presidents of the United States, a score of Massa- 
chusetts governors, 20 mayors of Boston, and 6 
presidents of Harvard University. It is a healthful 
society to belong to, the 1949 Proceedings say, in the 
mention of 46 half- -century members of whom 16 
were then living. 

Many years ago, the Association voted to hold 
patriotic exercises every year at the monument, and 
this resolution has been faithfully fulfilled. The 
annual ceremonies today are very different from 
those of the earlier years; they have followed the 
varying pattern in which American citizens have 
celebrated their national anniversaries during the 
more than a century since the monument was dedi- 
cated in 1843. They were solemn occasions during 
the earlier years. In what better spot could the 
Yankees of the trying days of the Civil War compare 
their convictions with those who fought for similar 
principles, than at the monument, as they listened 
to the stirring eloquence of their War Governor, 
John A. Andrew. In later years the holiday spirit 
took over, with a fireman’s muster to please the 
older folk, while the youngsters of Greater Boston 
made Bunker Hill Day on June 17 a parallel in fire- 
cracker noise and casualties to fingers and eyesight, 
to the Fourth of July, of which it was a preview. 
Today, Bunker Hill Day is a huge neighborhood 
festival, with block parties and a ‘skillfully routed 
parade which seems to pass every house on the 
hill. They who enjoy things most are the children of 
working people, not of the wealthy families that 
once lived in the sightly dwellings of Bunker Hill. 

Each boy or girl can give a visitor the story of the 
battle in detail, and recite the precise dimensions of 
the monument. (They collect from tourists for this 
information, for it is one way by which Charlestown 


(Concluded on page 446) 





NORTHEASTERN 
UNIVERSITY 


School of Law 


Day — Evening 
and 
Graduate Programs 


CO-EDUCATIONAL 


REGISTRATION 
September 9-16, 1952 


For catalog write Dean Lowell S. Nicholson 


47 Mt. Vernon Street 


Boston 8, Massachusetts 
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PRECISION-GAUGED 


Safe Fills) th | HAIRSPRINGS 
’ VENTALAR fi AND 


No SLE wHLETY TANK FIL FINE ROLLED WIRE 


PRECISION PRODUCTS COMPANY 
















To rr WALTHAM, MASSACHUSETTS 
“JUST FILL maw ‘TIL THE WHISTLE STOPS” ROBERT |. BRADLEY, ‘20 





















| D. M. DILLON STEAM BOILER WORKS | 


Incorporated 
BOILER and STEEL FABRICATION 


FRED N. DILLON, JR. 1922 
PRESIDENT FITCHBURG, MASS. 











The TREDENNICK-BILLINGS CO. 
Contlonclion Managers Building Conshonclten 


K. W. RICHARDS '07 H. D. BILLINGS '10 C. C. JONES '12 F. J. CONTI '34 


10 HIGH STREET BOSTON, MASSACHUSETTS 














BDC 1865 * BDC 1865 * BDC 1865 * BDC 1865 * BDC 1865 * BDC 1865 * BDC 1865 * BDC 1865 * BDC 1865 * BDC 1865 * BDC 1865 * BDC 1865 





3 8 
4 Boit, Dalton & Church : 
3 INSURANCE SINCE 1865 5 
: 89 BROAD STREET, BOSTON 10 «+ Telephone HUbbard 2-3100 R 
3 FREDERIC C. CHURCH CHAS. COLBY HEWITT COLLINS GRAHAM 5 
g STANLEY H. KING FRANK W. HUMPHREY . 
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OF YANKEE GRANITE 
SYSKA & HENNESSY, INC, (Concluded from page 444) 
Engineers ; 
youngsters get their spending money.) These children 
would rarely answer to the old names: Prescott, 
Warren, Putnam, or similar Yankee names. They are 
mostly of second or third generation European 
families: proud Americans, fortunate to live near 
DESIGN +- CONSULTATION - REPORTS the site of one of America’s most famous historical 
POWER PLANT « WASTE DISPOSAL - WATER SYSTEMS shrines. Their festival is a heartening occasion to 
witness, for it is American democracy at its best. 
Through it all the monument rises above its un- 
adorned settings; except that the crown of the hill 
has been removed, it could still be the New England 
hilltop farm on which the battle was fought. The 


HOLMES & NARVER, INC. obelisk rises in the simplicity of its straight lines and 


clean angles, with no curves, and with the somber 








New York City 




















ENGINEERS * CONSTRUCTORS gray of its harsh-textured masonry unrelieved by 
any greenery of foundation shrubbery. The rugged 
828 SOUTH FIGUEROA STREET monument is symbolic of the stern spirit of those 
LOS ANGELES 17 who fought in the battle, and of the determination 
TRINITY 8201 of those who solved the problem of building this 
massive memorial to them, in the pioneer days of 
JAMES T. HOLMES D. LEE NARVER American architecture and engineering. 
M.LT. "14 STANFORD '14 








N. A. LOUGEE & COMPANY LESSELLS AND ASSOCIATES, INC.—ENGINEERS 











ENGINEERS AND CONSULTANTS RESEARCH — DEVELOPMENT — TESTING — CONSULTATION 
= 
Reports—Appraisals—Depreciation Studies Mechanical Design and Development 
Rate Cases—Business and Economic Studies Analysis and Prevention of Mechanical Failures 
ii Experimental Stress Analysis 
120 BROADWAY NEW YORK 5, N.Y. Laboratory and Field Test Facilities 
N. A. LOUGEE ‘11 L. A. MATTHEWS ‘13 
J. W. McDONALD, Jr. '20 B. F. THOMAS, Jr. ‘13 916 Commonwealth Avenue, Boston 15, Mass. 
E. S. WEST *40 Telephone BEacon 2-2380 




















= P. E. Kyle °39 T. A. Hewson "45 C. H. Kano ‘43 R. F. Brodrick °48 


CHARLES N. DEBES LEONARD CONSTRUCTION COMPANY 
AND ASSOCIATES Engineers and Contractors 


Engineers and Consultants SINCE 1905 



































Plans, Specifications, Construction Supervision 
Industrial Plant and Commercial Projects 
Electrical — Mechanical — Sanitary — Structural 
ROCKFORD TRUST BLDG. ROCKFORD, ILL. 


C. N. Dees °35 Chicago 


IN THE AMERICAS AND FAR EAST 


37 South Wabash Ave. 





























PREPARATORY SCHOOLS FOR BOYS 





CHAUNCY HALL SCHOOL HUNTINGTON SCHOOL FOR BOYS 
Grades Eight to Twelve. 
Founded 1828. The School that specializes in the preparation Thorough preparation of entrance to M.I.T. 
; Regular and Summer courses. 
of students for the Massachusetts Institute of Technology. Excellent facilities for athletic & other activities. 
William G. Wilkinson, Headmaster 
Ray D. Farnsworth, Principal 533 Boylston Street, Boston, Mass. | 320 Huntington Ave., Boston Tel. Kenmore 6-1800 
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PROFESSIONAL CARDS 











JACKSON & MORELAND 
Engineers and Consultants 


Design and Supervision of Construction 
Reports — Examinations — Appraisals 
Machine design — Technical Publications 


BOSTON NEW YORK 


FAY, SPOFFORD & THORNDIKE 
Engineers 
Airports — Bridges — Water Supply and Sewerage 
Port and Terminal Works — Fire Prevention 


INVESTIGATIONS DESIGNS 
SUPERVISION OF CONSTRUCTION 


Boston New York 





JOHN W. NICKERSON ’09 


MANAGEMENT ENGINEER 


Advice on 
LABOR RELATIONS — WAGE INCENTIVES 
JOB EVALUATION — MERIT RATING 


46 Mt. View Dr., W. Hartford, Ct. Niantic, Ct. 
Tel. 32-6665 Tel, 9-5933 


CLEVERDON, VARNEY & PIKE 


Consulting Engineers 


Hersert S. Cieverpon °10 Waxpo F,. Prez °15 
Lawrence J, Tracy °23 
Structural Designs Foundations 


Heating Ventilating and Plumbing Designs 
Industrial Buildings, Reports, Investigations 


120 TREMONT STREET BOSTON 8, MASS. 





EapizE, FREUND AND CAMPBELL 
Consuttinc ENGINEERS 


500 FirrH AVENUE New York 36, N. Y. 
Mechanical — Electrical — Sanitary 
Air Conditioning — Power — Process Layouts 
J. K. Campbell, M.1.T, °11 


MAURICE A. REIDY 
Consulting Engineer 
BRIDGES BUILDINGS 
STRUCTURAL DESIGNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 
Estimates and Appraisals 
101 TREMONT STREET BOSTON, MASS. 





STARKWEATHER ENGINEERING CO. 


INCORPORATED 


Engineers and Contractors for Pumping Plants 
Boiler and Power Plants, Cooling Water 
and Heat Recovery Systems 


246 Walnut Street, Newtonville BI 4-8042 
J. B. Starkweather, B.S. M.1.T. ‘21 


SERVO CORPORATION OF AMERICA 
Henry Blackstone °37, President 


Consultants on 
Electronic Control Problems 
for Industry 


New Hyde Park Long Island, N.Y. 





THE KuLJIAN CORPORATION 
Consultants @ Engineers @ Constructors 
UTILITY e INDUSTRIAL e CHEMICAL 

1200 N. Broad St., Phila. 21, Pa. 


MEXICO CITY + CARACAS + MADRID + ROME + ATHENS * TOKYO 


Moran, Proctor, Musser & RUTLEDGE 
CoNnsuULTING ENGINEERS 


Foundations fer Buildings, Bridges and Dams; 
Tunnels, Bulkheads, Marine Structures, Soil Studies and 
Tests; Reports, Design and Supervision 


Pardo, Proctor, Freeman & Mueser 
I i Cc | Wauiusm H. Mousse ‘22 








¢ CALCUTTA + Ap. Correos 614, Caracas, Venezuela Pane C. Reriascs "33 
H. A. Kuljian "19 A. H. Kuljian "48 
FABRIC RESEARCH LABORATORIES 
Insoupesated - Cuartes A. Macuire & ASSOCIATES 


Research, Development and Consultation 








for Textile and Allied Industries ENGINEERS 
665 Boylston Street Boston, Mass. 
W. J. Hameuncen, °21 K. R. Fox, "40 E. R. Kaswmu, °39 Boston PROVIDENCE New Yore 
GILBERT ASSOCIATES, INC. Braintree 2-2933 Hingham 6.2360 


ENGINEERS AND CONSULTANTS 
Malcolm G. Davis "25, Vice President Allen W. Reid "12 E. C. Edgar ‘35 
Steam, Hydro, Diesel Power Plants; Industrial Structures; 
Plant Safety, Labor Relations, Utility Rates, Valuations, 
Reports; Large Scale Purchasing; Industrial Laboratory 


New York, N. Y. Reading, Pa. Washington, D. C. 
Philadelphia, Pa. Houston, Tex. 
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Electro-Acoustic Consultant 


99 Cedar Street 5 Fottler Road 
Braintree, Massachusetts Hingham, Massachusetts 
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We invite your inquiries for: 


INDUSTRIAL HYDRAULIC EQUIPMENT 


Metal Working Presses 

Hot Plate Presses 

Plastic Molding Presses 
Special Hydraulic Equipment 


VEGETABLE OIL MACHINERY 


Hydraulic Presses 
Mechanical Screw Presses 
Solvent Extraction Plants 


RENDERING MACHINERY 


Hydraulic Curb Presses 
Mechanical Screw Presses 
Solvent Extraction Equipment 


ALFRED W. FRENCH, Jr. ’26 
Vice President 


The French Oil Mill Machinery Company 


PIQUA, OHIO 
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Because itds designed and built by 


their command the accumulated experience of over 


half a century with automatic looms. 








Atlanta Ga. Hopedale, Massachusetts Spartanburg,S.C. 
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Unusually Wide Frequency Range 


Low Distortion 


Excellent Stability 


Internal Modulation 


a eas 


Type 1330-A Bridge Oscillator... $525 


wD 


im 


The General Radio Type 1330-A Bridge Oscillator 
is a compact variable frequency source providing 
power over a very wide range — from 5 kc to 


50 Mc and at 60, 400 and 1000 cycles. 


Switching permits internal modulation at 
400 and 1000 cycles, at 30% or 60%6 modulation 
levels. 

The stability and wide range of this oscillator 
ideally adapt it to bridge and antenna measure- 
ments. Low distortion, a maximum power out- 
put of one watt and many operating conveniences 
make this instrument a versatile general labo- 
ratory source. 


WIDE FREQUENCY RANGE — continuously adjustable from 
5 ke to 50 Mc; 60, 400 and 1000 cycle fixed audio 
frequencies 

GOOD ACCURACY — +2°% for carrier frequencies above 
150 kc; +3°% below 150 kc; +5% at 400 and 1000 
cycles 

RAPID FREQUENCY SETTING — r-f tuning dial and range 
switch permit rapid and accurate frequency selection 

INCREMENTAL FREQUENCY DIAL — vernier on tuning dial 
indicates 0.1% frequency increments of main dial 
division 

INTERNAL MODULATION — 400 or 1000 cycles at 30% or 
60% levels 

ADEQUATE OUTPUT —r.f. is 10 volts, open circuit; 1 
watt into matching 50-ohm load — audio is 12 volts, 
open circuit, 34 watt into matching 50-ohm load 


Oscillator unit removed from 
cabinet. Oscillator section plugs into 
rest of instrument. Coiled cable (shown 
in storage position) permits operation 
and servicing of instrument while re- 
moved from cabinet. 


ADJUSTABLE OUTPUT — attenuator for 5 ke—50 Mc range 

LOW DISTORTION — r-f 3°% over most of range; a-f 
approximately 5“, at 400 cycles and at 1 kc; envelope 
distortion less than 6% at 60°% modulation, 3°% at 
30% level 

LOW LEAKAGE — r-f and audio circuits are in a shielded 
compartment within the main cabinet. Leads to plate 
and heater are filtered. At 1 Mc stray fields are about 
50 uu per meter at two feet from instrument 

SHIELDED OUTPUT JACKS — matching coaxial connectors, 
cables and adapters are provided for complete shielding 
of oscillator output. 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Massachusetts 


90 West St., New York 6 


920 S. Michigan Ave., cuicaco 5 


1000 N. Seward St., tos aNGetes 38 

















